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YR] Reader, 


a ſmall Piece of Trigonome- 
try ;. which is no more than 
the making of it eafte ;. ſo that any 
Perſon may come to the [nowledge 


thereof 


I Have here Preſented thee with 


'The Ej pi iſtle 
thereg { with more eaſe than b teri fir 


#3, mils 


tho nf. fob ty Tron 
y Aut ors bave writ Jearnedly 


chewy; ; but mhen thoſe of a mean 


Capacity come to read. them, they. 


efexin a Wood, by rea 
half "bees aeufthons of the"Sines 
and T, eonth. x 2k _ is always 
the firſt thing that they Treat of, 


af; 


Euclid in their Heads, could not 
come to the right knowledg thereof 
therefore vave:Þmede this Kay, to 
make it" eaſie trithout the Conſtru- 
hon. of uther Sines. and Tangents; 
| and \xfcogarithmes ; that thoſe that 
have tut \ ſmall lnowl edge of the 


4 Me nnlh Conſe thut thadny 


that have had but a ſmall Stock of 
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TY Mathematicks;-way £ 
- all the Caſes thereto ferret KY, 
u the youns\ Ftullent "4 


to the Reader. | 


__ 
ther Progreſs in other Arts,.. 
no my aim Yo fe farther all fo 


in eh Mathemarical hows ; 


as-for the Learned, they have no 
need of being inſirutied by me : 
and kind Reader, if thou do find 
benefit by theſe my Labours, Thope 
thon wilt give'it thy good word,and 


' in ſo doing, thou wilt oblige thy 


Friend to 


Serye thee in what he may or can, 


From my Houſe 


on che Eaſt fide 
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Avon bag far more ys + thas rhe 


ins FA oy. mow 

wy Subfrathons | 7 Mr en hath 
aken the pains from the phrobore hc, to frame 
\'- Cables Fog icons to a great many thous 
ands of abſolute Numbers, and. hath ' alſo 
ade.a Table of, Artificial Sines and Tan- 
ts, which 2s. ne wore than the Log. of 
he. Natural ;. there being as yet found 0 
oeerd between a /Fraight Line and the 
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Arch of a C jrele therefore the Ancients 
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portional (2 E.6 ) chejiee the Squnye | 
within the Circle, doth repreſent the - Sines, 
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doth repreſent the Tangents , and hath: Irs 
Name fo touching the C jrile, .andl the 
Diagonals that do cut both the Shitares art | 
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TEMES bh. 


the 26th. ere znirion of t . x 
in Fig. 1. tha FT viepge({; B-b-1s right an 

at B, andthe other two Arigtes A and 

alſo equalto godeg —_— Fa three An jen 


are equal to Io. I.) the fide 
that doth ſubtend to ke! Th ': called the 


SE a the ET, Sh al oy 


Ag ebiique _— hich 
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D2c<nknkhle Rr. 


. 


ere, 


ro l #" 
os 


cien 1s | Fo | 119Caſes; for! 
WEED 


Sn MRZESS four 
Bom 7 getier RY | 
bombs of 


4 beak oro 


1101 


x aMplziarig r DA THangls 


withbe Hines, Tanger Secants; an 
wha! 


AR an 
$ ut: 
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- The Explanation f this "_ 

led a is g [ . 
are | Thema itt ing f cher lid A Fr 
les = the other f1des el Tang or Secant 
1de | of elſeall Sines (viz. ) if the Hyporhenul: 
the þe made the! Se ex , 'then the Baſe 


I 1 and Perpendicular falls within the Circle,and 


v | .cherefora became Sines, ( piz.) rhe Baſe be- 
ich | Famesthe. mad. of Anglearhe Pr 


on] Re er. 

is in line, 

and The oy phe 'q: 6 E the 

4 E- No he Re 
| made Tan Sal 

haul fo the Hypo] _ #4 

ay ane hogs #4 _ * ar be 


ius ( or Semi-diamieter ofa Cir- 
<7 = ) then the Baſe becomes the Tangent of 
' | the Angle of the Perpendicnlar, and the Hy- 
\Nngloy ar decay the. 4 +5 lame 

n 3 A MAY {gen in 4 £4 
16a 6 an 0 1s, where the Baſe is made the Rad 
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AXIOM IH 


IE "lain Trian jles (He Goh Hides 
comming the An given; bearsthe thine 
Proportioh tothe + che Billiwo 

-2s doch: the Tangent of half the Stun 
or ihe wo ore my the! | 
of the difference 0 
boye or under the halt Suk. | 
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 Conftrudtion. noch Cal | 


©1\Ler: ABC i in-Fig.6.' be an oblique Frian- 
$le; make AE a ED Ge Bad 
taw C E: and parallel thereto draw.B G;and 
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draw a-Linefrom D toC, extending, if -— 
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EC-D'> equal zo bot theſe Arig 
by =p therefore by: che: C 
TN of the:3d.)Book 'of 1 | 
> Angle E D' i84't righrAngles' & for> 
druch 2s BG is paraltel ro E C, therefore 
by:the(26/E/7.) the Angle: os 4 isalſoi'a 
ciah Angle; for 'ir-is equal! ro:E CDy/aad 
the Angle D B G is equatto DEC; andrhe 
Angle BCE is cqual 1o1C'B'G and baen 


G2. I) the outward Angle AE 5. 
tothe twoinward An SEBC dE 
put A GE-common-tobeth,; then phe 
EC and ECA are equaltotheſe two An- 
& ABC':and AGB: therefore tithet'of 
[theſe. wo Angles) EC; and A;CE:1s;hatf 
the fum of thefe two Angles A BCandACB; 


” 
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& Þ ene pov che:Angler'E B G is half the 


ſum of the ſame Angles A BC and A CB. 

'. Now if on one < the fidesof a Triangle. 
there be drawn a parallel , it divides the 0-.. 
ther ſide proportional by the (18 E. 6). 
therefore DE is in proportion to a 


jos 2 Uui ſ{=PVY QC :3.17.,A3 6M, 
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DC isto CG; therefore allo compoſed b 
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a0 their Ditloreace 6 Hr ” 
{ $0 8 DGthe Tangent: of hall the A Ang 
910 OWNg 355 ; 
-2i-Þ6s. C6 the Tangent of cheiA le : CBE. 
om ray i nr» Ag AGB 06 

the. batt iu 

ary? ofthe half fm _— the roy BC. 
$herefare as the _ of- eg is to- their 
gdifftixcnce, {>.is the: Fangenr. ofL pation 
ob che Angles: unknown, :to the ao 
heir difference abayeor > he 
[pv eng Was robedemonſitrateds, : 
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nal plain Triatighs, as "che Babe i is in 
peopertion to. the-ſum: 'at the other two fides, 
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" La BCD t Peake given (as Frg.7.) 


let CD bet B elt ſide up- 
on the A I HE BDE 
gt the « Cir A DA an BE and A OF {ide 


TD Comp Wag 


and CF isthe differen e.of the Segmen "a 
qulgy.M «Fan iS 


, Oe 


Dewan. 


panel ports non 


ACE, orHC 
CAFand HDC | ani og Bay 


the greater” Arch HF, is. the double 


Pp 
to G Ac iſ. js. CH t0;C F; whigh was t@rbe 
demoi ' Henae-jt, 8 Frigent fit the 
three liges RC EEn by 


1g -——_ She aeaſon'of 2007 5.4 
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| : Gale ys Ap 
The - whe and Angles WE: gives 
of the Baſe: 


oe ng We To l 
"of Chap, I." To. 


DE tu  Liynt, down this 7 range.” 


"Fiſt. Draw ir "Baſe at- : hen 
take off 69 deg: fr offer ineof Chords 
and placing one oor our-Compalles:in 
the' point with the- Akes feſcribe: rhe” 

prickt Arch DE; then take the quantity 'of 


. <a given Angle A. from the fame line of | 
Chords, 
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F dk na the Log ten 
og the Hochemel the hoft 


is 5 


; th qrhc none, 
. deg- 10, 090009 


vos ae" comme 65.4 
ypothenuſal,  A.C-— 2, 6989: 

$ is the true. Sine. of 66 Angle yrs wy. | 
at the Perpendicular, B C— 9, 837531 


* | To the the made Sine 
er 4 5h om 
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Logarithms. 


Y EF add the Log. of the ſecond and 
Numbers together, and from their Sym 


CANE the log. 4; the firſt; and- the Re- 


His log . of the Fourth ſought, as 


eſe followin Operarions. 
Work a may be abbreviated when the 


Radius 


Firſt Nuaiber, add: rhe 
 ch&Secotid ard Thitd, Cats the 
Arithmerical of the Firſt-itt© 096 Str 34r6h | 


which abating the Radius ( or an Unite to- 
wards the Jef hand ) irhe veamainer | is "_ c log. 
of: che\Foutch Nbmber:.. 

The readieſt way'to fihd the C ' 
Arithmetical of any, is thatof Mr. Us, 
in his Do#rine of T; Friangles; which is thus ; 
_ take rhe <fie of my x - 
theTfhaid ,mmog;” un- 
til you cone "to tHe" Mt Pihite towards the 

tightdand thereof” #hd {6r the laſt Figtite, 
you _ {et JON (FE refers > - 


Exa emple. 


I woifla know rhe Complement Abithine. 
tical of theſine of 4odeg. which is 9,808067 
the reſide -of the OY. Figure 0 the oſt 
5 to FR is 0, of &, log-is 1 , l; A iy x 

3s ko of ©, tO 9, 15 9, of 


ple wal Wt Fo will fed i it 
41104 1t 4S CAILY CONC 

5H Radius be 7 the Ae ph yy Sth | 
E:. is-tio- gd.” for rhe taking 0 
Arith, of the firſt Number; ao NN 
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EM 
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Fg th + Bae n_— Por endicnbl the” 


| as the trae Secant of the Angle 
"at the Petp. C. 604. Co, Ar.— 
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the H AC 0=—— 
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Baſe A B 433-=— 
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if th Di =p EA 
: the Baſe c divs, 4 
the Angle at the Baſe deman 

ere be cither the Hyporhenulal, or ra md 
dicular given beſidesthe' Baſe : then mult the 
made radiusbe firſt Termin the Proportion, 
the true iradius muſt. be the ſerond Tetm, 
the made Tangent, if the DET be 
given, or the made Secant, if the Hy Tabs: 
nuſal be given, muſt be in the-third 
and the Angle demanded muſt be rhe fourth 
Term: it muſt. come out in the ſame deno- 
mination as the third Term c vis, P) a Tan- 
gent or Secant. - - 

But if the made radius be dananded then | 
the true Tangent, or Secant of the Angte 
given, m muſt be the-firſt Term. inthe Propor- 


tion, | 
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i tion, the ade Ts OY x or Scant mul] Le 
|& | the ſecond Term, FR muſt b& 
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1crm, and oo true © Tangete ot Shit alt 
' { bethe fourth Term. © 
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pothenuial wt epiven. then the 

| | ee Tangent Or. _— =o 4 firſt Term, 

in the proportion, _the made or Oba, 
7 ravuſbe the ſecond Term,the Res mi 
? [be the third, Terozzand che made Rains » will 
> {be fourth Term, 
4 ele Rules are the true, Foundation of 
: |the. varying che Proportions of all the Caſes 
1 Of righc angled plain Triangles ; which all 
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L Vide c - Rds d. Go. Ar. *- 5 9937531 y 
Lg QeLog 2993 


Fran: 


becnſs ” "8899 
wv [, Og arr A Je, En = pF 
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The Baſe and Ang 
the Hypothenuſal ayd Perpendicular, | 
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| Let the Baſe be,499, and the Angleat the 1 
Baie be. 39 deg.,the Angle at C,-being 6 d. 

according to. the \1xth Conſideration of the K 
' £4 oo Sen hr Brio tad © 


For the Laying down this Trianghe.  - |* 
"Firſt , Draw your Baſe at pleaſure; then [* 


{et cff the given diſtance from A to B, then 
on the Point B raiſe © a Perpendicular; and . 


- take off 65deg. from 6ff your Line'of Chords | 
- and placing one Foor of your Compaſſes in 
the point A 


| with the other deſcribe the |, 
ptickt Arch DE; then take the quantity of | 


| Jour given, Ang} from the fame line of | 
a 


Lhords ce it from DtoE.; then: 


and place | 
draw a Line from A, through E, untilit cuts | « 
BC, in C, andthen you haye done.” 


* (#7) 


\ For the rept mag the theſes F 
ind 
*. | Asthe true Sine Eg Audi 


" | thePerpendicular C, 60d.C.4.. < 
he I tothe Log ofthe of the made Sine PROD 
hey ft . 2602059 
So is the true dine of of the Angle | 
 .atthe Bale A, Zo d. 9698970 


'To the Log. of the ds Sine, , 
en the Perpendicular C B, 231,— _ 2363498 


a] | | Fig. 2. 
4; | For the Perpendicula making the Baſe the 
in | Radius. | 
n at the true Radius or Sine,of 9 

Fo, 000000 
of | ro ok Loh of FR ade Radius 
Mm) theBaſe, AB, 4 _- 269959 
us ' $o isthertrue Tas of the An- 

gle at Baſc A, 3od. - 9761439 


To the Log. of the made 'Tan- 
gent the Perpend. BC, 231,— 2363498 


-; fl = In Fig. 


M36 hr 


Figs 2. 
* Pop the Pirpendichlatpaing the Perpendicntir 


As the true Tangent of the An- 7 © 1 
* piearche PerpendC699.C.4. 9561439 
$ois the Log-ofthe made Tan- © © 
«\ vent *he ale AB 49—— 2602059 
$9 1s the true Radivs or Sine of  / | 
god. B, —— 10000000 


To the Log. of the made Radius | 
- the Perpendicular B ; 2J1— 2362498 


Fig. I. 


For the er = making the Hypothenuſal 
e Radius. 


As She ce —_ - hc Ag at 

the Per ticular d,G.A. 0062469 
Is to the. 4 of the made Yne 
. theBaſe, A AB 1499-—— 2602059 
So is the true. Radius or Sinc'of | 


99d. B,-- 10900000 
To the Log. of the made: 

Radius the Hypothenu- 3:29 

fal A C, 2609— #2664528 


tg. 


- as ) 
For the Hpaben + Hhaking the Baſe the 


As the, EE. Radius or Sine _ 
—— 10, ©000090 
"> wo the Los of the, made Ra- 
dius the Baſe, . A B, 499. ; 2602059 
So is the. true Secant of che Ange, Q 
- , atthe Baſe A, 30d ————., 0362469 


Tothe Log. of the made Secant  _ 
the Hypothenulal AC, =. 2664528 


For the Mncbeiie] Fling” the Perpendicular 
the Radius. 


As: the true Tangent of the An- - 
gle at- rhe Perpendicular C , 


-69.d.:C. A. 0761 
Istothe Log, of the made 1ang, | hs wy 

the Bale A B 409 2602059 
So is the true Secantof the Angle 

at the Perpend. C,607.-- 0301930 


To the Log. of the madeSecant, 
the Hypothenulal AC, a6 ' 12664528 


Caſe 


. 
_ ” 
nn —— —___w.— —— wie 


Fa SG 
"m*- 5; 
z 
(0 ) 
z bg Calbupho tt owt, © þ 
D » 4 k " +45 2 Ls 2 
s 


The Perpendiculas and Angles being given, 
fo find the Baſe and Oo 


Let the Perpendicular be 300 ual Parrs, | | 
and the Angle atthe Baſe <1 and then the ! 
Angle eat * Peryondiatlr will be 60d. _ ft 

I 


cording to the Gth. Conſideration in Chap. 1 


For the. Laying down this Triangle. 


Firſt, Draw'your Baſe ar aka. and at | $ 
the Point B. raiſe a Perpendicular ; then make |! 
B C equal to: 309 equal parts then take 60d. ; 
from your Hike of Chords, and ſetting Jl 
foot of your Compaſles in the PointC, with 
the other deſcribe the Arch DE; then 'make| 
DE equal to the Chord of 60d. the Angle| 
at the Perpendicular, and draw a'Line-from 
C, throughF, until ir incerſeRt the Baſe A B,' 


in A, an it is done. 


| 'A 
Fig. 1. | 
For the Baſe making the Hypothenuſal theRa Jius 1 
As the true Sine of the Angle art IK 
the Baſe A Jod. C. 4. 0ZO103 9) 
Is to the Log. of the made Sine 'T 


the Perpendic. B C, 390,— 2477121 | 
| 's, 


| 


| ( (21)) 
Sois the true Sine of the Angle at 
|. the Perpendicular ©, Gag. —— 99375Z! 
To the made Sine, the Baſe A B, 
51g equal parts. ——— 2715682 


t, 


2 pe | Fig. 2. 

S, |. For the Baſe making the Baſe the Radins. 
#1 L4l | 
Co 


| As thetrue Tangent ofthe Angle 
at the Baſe 4 Jod. C. A.— 0238561 

Is to the Log. of the made Tang. . 
| theP dicular B C, 200— 2477121 
at | So is the true Radius or Sine of go + 


| Pry IQDO9n099 
d. ; — 
ne | To the made. Radius, the Baſe gen 
thi A B, 519 equal parts.-— 2715682 
ke | 
le | Fig. 3. | 
m\ - For the Baſe making the Perpendicular the 
By -- Radius. 


;As the true Radius or Sine of 

|" 90d. B,- —_ - 19,0900000 
_ {Is ro the Log. of the made Rad. 
5.) the Perpend. B C, 300 2477121 

| So isthetrueTangent of the An- | 
39] gle atthe Perpend. C, 60 d.— 023g561 

|To the Log. of the made Tang. 
21, the Bale A B, gig.--————— 2715682 
So Fig. 


ak. fs 


a6 2v\ ) 


ignheget 110 


Fr the Epbenſd making the pan F 


Ws. 


C3DS.4 JI 4 


'Asthe true Sine of the Area 


the Baſe A, 3o d. C. 4. 
Is to the Log. of the made Sine 
"thePerpendicular 300, BC— 
So is the true Radius or "Sine qf 


Fig. 


ding. 


As the true Tangent of the An- 
gle at the Baſe A, Zo d. C. A. 

Is to the Log. of the made Tan- 
gent the-Perpend. B C,.399 e- 
qual parts ———— 

Fo is the true Secant of the Angle 
at the Bale Jo d.-— 


To the Log. of the made Secant 
the Hypothenuſal A C, G009— 


030 3 


247712 


90 d. B —————  1902000d 

. To the Log. of the made Radivs Bel 
A C,che Hypothenuſal, which ' 

- 15699 equal parts, — — 277815 


For the EP We making the Baſe the ;Ra- f 


wail 


2477124 


| OR 


2 778 [5 
Fi 


O 


89) 


Fe [For the Hpubemuſ! ma nag the the Trpendcl 


yo PF” 
sthe true cRadiusor Sine of god, 10,000200 
23s 'ro the Been 20 Ra- - 

_ dius the iculat J00,— 4 99 P21 
12K91s the true Secant of-the- Angle itt | 


wy x - 


IND .. '33TI 


at the Perpendicular 69 d. 0321930 
_ the Log.of the made Seine: 212 
| the Hyporhenufal 600. 2778151 
5) Caſe 5. 


LA 7 he Hypothenuſal and Baſe being, given, ro 
find the Angles. 


©. Let the' Hypothenuſal be 500 :equal parts, 
4. the Baſe 400. 


For the laying down of this Triangle. 


Firſt, Draw your Baſe A B atpleaſure, and 

2s the length thereot from A to B ; then at 

e PointB, raifea Perpendicular ; then take 

apr yo 'of your Hypotaenuſal from the 

191's equal parts, and ſet. one point of your 

FE: ompaltes in the. point A ; with the ny 
| crols , 


[2] 


my 
* exoſe' the Perpendicular at the point C, the! 
deathe LineAC,: and you have done. 


| " | 
For the Angle at the Boſe making the H ahyoths 
. nuſal the Radius. - 


As the Log. of rhe madc Radius 
_ the Hypothenuſ. AC 599 CA, 73019J 
Is:to the 'true Radius, or Sine of 
god.- —— 1[O, ©O0OOC 
$37 is the Log. of the made Sine 
the Baſe A. 'Þ 409, 2602956 


To the true Sine of the Angleat 
the Perpendiclar, 56d. 16 m.— ggo3oBg 


Which Angle being ſubſtraQted from go deg. 
 leavesthe Angle at the Baſc A. 


Fig. 
For the Angle at the Baſe, making the Ba ſe the 
Radius. 


As the Log. m— the made Radius 


the Bale 4 [ 
Is to the true "Radius, or the Sine 6 tank | 

of gO d. 10, 000000 
FH is the Log. of the made Secant 

the Hypothenual— : 2698970 
To the true Secant, the Angle at 

the Baſe A, 33 44- To0g091 1 


ale 


BEA 352N 1 ] 
POT ECT 


rothe- The Hypothenuſal and P erpendicular being 
Poiven, to find the Anglec' + 


the Hypothenulal' be 500 
03th Repeadinarts an-nrin ob 


paſſes touchethithe Point, the Baſe will be-A; 
then draw the 'Hypothenuſal A'C, and the 
e the Angle is laid down. | 


b, WP 


'For the Angle at the Baſe, making the Hypothe- 
1941 nſal the Radius. 


2000] As the Log. of the made- Radius 

the Hypothenuſal 5oo A C,— -- 73010Jo 
5970) Ts to the rrue Radius or Sine of 
—| 00 d. -——r——————— 10, 00000 


es & 


4M (26) 


So is the Log: of the made Sine £5 
the PerpendicularB &-Joo, — 2477121 


To te. irme. Sine, the: a Alina, AY 
Baſe A, Wes: 5%. M,— ;:297781 FI 


IÞ* -Fige3-- FJ nglg ) 
For the Angie at the Porpentienlar, | iaking” the 
| Perjendicular the cru 


As thi Log. of the A. Radius * 
| the: Perpendicular BC, 3oo— 175087 
| k tothe. true Radius or Sine of ! ; 1+; 
00G — —— — 10909090 
Gotithe Lowe: of themade. Secant  1;.»1 
f theHypochenulal A G, oor 14 | 2658976 


Lo thetrue Secant of the; Angle We pattie - 
at the Porpendicular C,.'53- 8. — 


Caſe 7 


The Baſe,and P nentanler being given, to 
find au. Ange, 


Ler the Baſe be 400 equal Parts, ang the 
Perpendicular Zoo: 7c 3 off 


For the Zaying FEoas: this 7 £5. 


Firſt, Draw your Baſeat pleaſure,and mo. 


LY 


us 7): 


A Pogue ro 400 equal and at the Point 
be _ a P wr ahd * 0 B Cequal 
Prped ri Hypes 


+\you 
rehet A of _ = jo Shery is laid 
down. "JN >#n 


4 , 
4 y 
= 3 « I p - - my + - 
p : 4 | " , 7 
_ # : L 


-f y I - Ein: ; OS; 
Fo, the ah: at th ths —_ 3h Ty te 
} 1G .v | 


As che Log of the Baſe, or eavimity Rad 
us 

Is to the true "Radius of Sine of god. | 

So is the Log. of:xhe made Tacgma tho Per- 
pendicular B C, 

To the trye- Thogent of the hin at the 

Bale A. 

by J. 
For the Angle at the Perpendicular, $4 the 
Perpendicular the Radilts. © 


"(511 bl 
£4 i 


Asthe Log. ofthe Perpendicular 
Is to the true Radius, 
So 1 - Ld Log-.-of the mage I angent the 
: 
To the true Tangent of the Angleatthe 
\: Perpendicular. ple 


For 


a8). 


HFS: 5 xo el ak Ta BE 
' Fig. EVRA 
9.8 64g 5 » rt F 1 19. 1s, 1%; 


{oh the nn meking the Hy pothemiſal ; 
"y £16) HIT 
il WIC 0 


Asthetrue Sine of the Angich At the Batf 
Is tothe Log. of themade Sinethe _ 


So i5r nt or Sincof 'gs FOES 
To the Log.of the made Rodin, the w_ 
. u 


pothen! at 1 Sas 10 70 AD 8A | 
Fig. 2. a $3 - 
- For- the Father m_— the Boſe th the 


- Astherrue on Sine of god.” * oT 
Is tothe Log. of the made Radius he Baſe, 


So wt the true SCCAnt of the Angle at the 
To the Log-.of- the made Secarit the Hypo= 


thenufal. 
- Cafe hs 
o __ Plain Trianges 


Fig. 4- 
Two Sides _” an oblique Triangle, with an | 
Angle oppo&'d toeither of them, being given, 


to find the reſt of the Parts in the Ir- 
angle | 


/ 


A Woo EEC... 


£ 


& _ d -*, . q 
y CPB L, * 5 & . 0 } : 
: \ 
\ : pe . A 
. 


f 1'Þ 
Wiki de 4B: 


4 


q andthe 0s'A'Tbe 70, ar 

/: le at B, be Zo as 

fi 

J.3 

: n WL; A B. Ting * 
X Rog wo ON nad 5 then at _ of 

v e Baſe ar P: ity of your 

.. | given Angle 30d. nh qua Wh 6 asif 
a; youu! ho CO Hypothenaal +0 ; tenake off 
ol $ from Scale, and frrone 

inthe baſe line at A, 


and mark where the. other doth touch the 
line B C; and fronf that place ro the end of 
the Baſe A, draw aline,.,and you have done. 
For: the finding of theft Parts that are robe 
Ou: _d thave-rwo Operations; the 
be for the Aw le at DN CAL | 
ge eB C. gar 


ep | And fiſt; foritlie” Angle C: 


_—_— of the lide AC,70 cqual parts 
Is to the ſine of the An ale B. 2o d& «-- 
Fa i$thie log. of che'l FAB, SW ual 
| Torhefinedf Can Ange hy F. , 


EI23 


"Which "Angle being ſubſtrated gut of 


; 4 


18 


ms 
SG I EI IE AYES on 0 EE 
—_— 


Ts of T b | 
aka ——— 
Sv, and Alice 97 


Let the —_ _ A en FT: zh bs nd the | 
Angle at B;z >30-6,'and de be 109 
equal Parts. 


| For the Laying 5 "thi Ti rage” | 


Firſt, you” mult, draw';the Baſe A'By; add | 
{& off” 2B equal Parts from A to Byihen 
rc the. Paint flo BY wo the-quariticyiof 
the 5 at A to 5 d. 35,95 and | 


- 


bs wid ot rhe 
jp5jeg. oY the Tide, 
| Toy ale Ge CB. 


 Ferthe Side AC, it ranrehies 


e:| Aerke Sne of TEIN | 


m, | y Axthe fine of the le 
| $ oevc log: 6h 
he | _. $0.is chefine - s 
os | Totheloy. wg fide A C. + 
ah Caſe 10. 
- Tig-. 4 


ad | 

Txzo bdexiof. an Oblique Triangle which 
of the Angle contained between them , being 
ad | tven, ;to-fmdrheochet angles and fide ; let 


A - ke to equal pans, and b-: 
c 


CRIED 

fide A'C.,"8 of the ſame'parts, and the con- 

_ ined/angleard, be 4% deg. SY 9 \ wp 7p 
As WOO IDS: a... ; WY O73 1 SOOW- DIS 
For the laying doin of this Triangle, © 

!'> Firſt; Ditaw a Baſeline; and make%A B 
equal to'T8& cqual Parts, the- length of 'the 
giyen baſe; then lay'down the quantiry-of the 
angle at A, upon the point-A ; then'drawthe 


line AC, make it:equal-to Bo d.''sf the 
ſame parts, as you did the line A B: then 


from the line C, and B,draw the line EB 
and you havetone., When you- haye hi 
it down, you-will find that you will have the 
fide C B, to find theangle B and Cz And 
firſt, for cicher of the angles, you muſt do 
thus ; Subſtra&tthe given angle from 180 d. 
and the remainer will be the ſum. of the,two 
angles unknown ; and” you muſt rake half of 
that ſum , andthen add both of the two {tdes 
rogether into one ſum, and ſubſtraft one fide 
out of rhe other; and note their Difference. 
Then fay, 
As the log. of the ſum of the two ſides AB, 
and A C, — 
Is to the log. of their difference, 
.-. So is the tangent of half the ſum of the-an- 
.  gles- unknown, Band C0 ills 5 
-- Torhe _ 4 of the difference .of the faid 
rwo angles aboye:ori underthe. half fum: 


T here- 


A 


_6-33)) 
where you tavefond the 


OY ral cv 
ak or Arg gr nmr 
X flereg& 0 
alf es will betheangleut©y pk 


>> 
yagſubſtratt | it; therewith 


\ 
. * * \F nn 


Then you may: find th& Side BC thus ; 


.  ASthe {ine of the angle By: /:-ri7 nowee?4 
I tothe log. of the: IAC; XC. NSVTN SY 
50 is thg ſine of thean lear A, 

Tothe og. of the ſide 


""Freadple might. _ 5 = ts 
ting I a Pe might hav from the dyes 
n <baſe AB; and reducing it .intq two 
rianghs; glen the youd _ in = 
trian angle at. the theangle 
A oh eral FI \ e Hy i Foal 
£Q 11q :pend icul Ar,.Am 
th 9 The bat found. fromthe 


yn 
wen, there, will remain the bale of 


heroes Tiangle ; ther er, will you;; 


d Triangle the baſe and perpendicu- 
ky to.-find:the angle atthe baſe ; and. Ay "Oh 


bro the angle arthe baſe om9o 4 d.e 


wh his ge the Angleartht P 


atthe Perpe SS chila: ſo to! 
ded tothe former ae at the Perpen "Th 


doth giye theangleatC, D 3 Note, 


N 5; NN, 


 arch& do interſe 


i C299. 


Moy To emer ante ar the PipaRs. 
har = p lating of he 


fb wake L138 


4 by 2 A 
- 


Having the hed ſilueof 62 ob T *} 
gle givento find the mc hn 


rey A B = 2 
> Bo, nora 


 —_ dopy this Tria 
Fit, Draw a « baſe ai "aid make "lt £10 


: hen on Wea, an 


diſtance , one foot 
$'in the point A vi ns oo Fog 
all arch : Her: Bike delve 


ake 7 
ora Jie Þ ant ing ne ene 
Cora int point eh in . 
ured he fiid BE , and where rhefe in. | 
& the place  OSbnkey 


at C ; therefore from thit  reoy draw my 
AC, 210 yu wllkve don 


: For 


. 7 2 . 
P pa © 2 *y 1 d, . : " + - 2» 
_ 22d ws 3» _ 9 


OD 3 as ob > 
-'2Toths Log, of meals bole 


FL. ob 1 ls 


vo 


2] ITT, 
| __—y ary oY 


* Beck part enter of th deg ' 


d C: ar 
ENT « pores fe AC, (043, «Apa 
AE; which istheir Difference : fay, 


Ty wn CST Ea bas 
JA 


BY -*, 


Which part being fuoſtratted® Fa the 
whole wr Ac the 8 Ladlent the eemainer 
re t 


isthe place w erperidicular muſt fall, 
that will reduce yhis ay a” 


_ (viz. bong Tov 


aithe righpang 


aſh tength of the baſe An 


\ The part japnd AO Subſtrat 24:23 
The remainer OB, — 
The halt thereof is BD. 


"W hich 


| no *” Operation...” [ 
| "As ee) of the fide BC 


| Whoſe: Comte ts 5 66 d. is the /IHale 


_ atB, 
41 L932&75 1044 
"Ir the greatet 1 7 ran.” 0 mw 


| ſs theide A'C;- 
& to the'radius or fine of of'gol. 
So is thelog.”of the baſe 


To the ſine of theangle ar. .the Perpendicu- 


lan.'* 
> Compl, to god g. the angle at the 


i The 


| ITE % FL: " is « "aofs UE fertthe. 
2ngleat the ;—36 '59 
Theauglearahe Perpendio BS) £15 


TT” F910 Tr 8Y = 
Their furn is the 20S om 0 M4 
4 ' ET fie? 
— Her ty 
-— 53 to 
2H! _—_— 


Eontaini: the AﬀeAlid Ons 7 of Sphe- 
""Tical Se a their Ax: 
| 4 "0M. NE P P11 099 


7 

- Spherical” Trian le is th hat <whichs i 
ſcribed ors the urface. of-the I 
5iS> here; 

% "The fides *f a Spherical Triangle are 
atches of three of the greateſt Cireles of the 
LES: mutually interſeQing each. other: ..: ., 

Thoſe"are 'great i, which Gi 
Ke Sphere i intoxtwocqual parts. .. 
.. Thoſe Circles whic oy each other at 
angles, one of them doth paſs ay 
Kh Poles * of the other, and the contrary... 
j *'5., The tneaftite of all Spherical Tri 
are upon great Circles of the Sphere deſc bed 


FY 


| tabrering ther 
: 6 The Dane the Pelesof op 
Girctes is equal to the angle atone 
them; the conttary.. - 
7: Thereforeif you have three ſides of any 
Spherical df given, there are three an- 


mutual interſeting of the Circles of which the 


ſides are formed =o Triangle whoſe ſides 
are given, that Cha Y 
HF Wote , Cam ent. 
greateſt ſide, Chat fr angle toa Scniciele, 
muſt.beraken in figh Convetfions. + 
8. The ſum of the two ſides of an y Spheri- 
+ cal Triangle are leſs than a.whole Cirde, Reg- 
B 2 The ſurn of, the three angles of any 
ical Triangle are greater PTR right, 
angles and leſs than-{tx, lix, Rep, 49 
” 10. Two angles of ay Sp 


as reater than the dif eren ana Trang 


third” angle and Semicircle ; thereforeif any 


fide' be "coniningd » the ext angle © 18, 
leſs than the two interior J-- 
'I1. In any Spherical oe the dilfes, 


retice of the ſum of two anglcs;aud gre 
Circle, is greater” than the Ren of 
third anplc and a ſemicircle. - 


12.A * 


GN WGTS 


IE a = y 


"= "a. 


, "C49. 
"12, A Sphtereat Ttiqngle þ either righcor 


2124 9, \ ht 2 nigted Wphericat Tian 
hat which Har! mf" bee learthote 


peatTr gether rg I Baſt of a 


&d, are mn 


E 4S 


Ton EG Ingſs, Re 
T hran LE f 
RET: NY 


Ut; if of by ain hen 
_ on fa \+ 
16. Tn arighr ang oy 
eithcr the angle ar che. 
Joe Merger | 
pothenuſal ſhalt 
of them ſhalt he 


be leſs; if. 
the COAL, Reg, x 
17. Itaoy right. At Spherical Trian- 
glc ekher of the oblique angles.is grearer,chen 
erent of f rhe other ; bur if leſs, chen 
jr bal rag ce. of the- fame complement ro 4 


Sernicir, 

18, An obtiqpe angled Spherical Triangle 
is either acuce angled, or obrule angled : an 
acure angle is lels chan god. and an obtuſe 
angle is more. Ic, An 


be 4 Jadrant'; but X59 
beofie] afſeQion, ic ſhall 


then Greater 3 and on 


Cao)). 

An: acute -a Spheri Triap le 
wif EY = coi w 
- 20, An 0 pher riangle 
hath all its atigles nile or aux Cris.) _ 


54-9 led fph IG: gl 
n acute angled ſpheri c 
each {ide is lels' 5 Quadrant, 'Reg ba 
2%. In'an oblique angled rn TL 
gle,; it, therwo acute angles be equal,, Y Thar 
| Paſeo them ſhall be lef.chana Quadrant, 
I greater, Reg, Io-.11, & 44. 
ah an, oblique pale ſpherical Fr. 
i ewo'acute; an unequal, the 
ik polite to the of, > al be leſs 
than a "Quadrant ; race the ſide :0p- 
polite to.the greater 3g ſhall be greater than 
a Quadrant. ©. . 

24, Incvery oblique angled ſpherical T2 
angle, i the ang ls at.the pl be of the fame 
a n, the dicular drawn fromthe 

top of the vertical? angle ſhall uh Wikio the 

Triangle; if rag wr without. 'Reg. 8. 4. 

25--In right a ſpherical Trjang les, 

there are” ſixteen Cales'or. Problemes ;. an 
twelye in oblique :" For the ſolution © "which, 
theſe four following Axioms are ſufficient; the 
three firſt ſerving to reſolve all the Caſes of 
Right- Angled Spherical Triangles: and ten of 
the Oblique, they [being firſt reduced into 
two right angles, y ketting fall a Treg 
cular 


le 


A... Lo. ia & Com Su 


l 


atatrund ws AMR Boe bg eu Mos Los 


cular from the vertical angle; which ſome- 
times falls without the Triangle, and ſome- 


times withing) as ſhall behſk yÞ hereafter. 


Yom ytl " Moe L. 
A b.4 [ 0M. L Y 


: 
# © © 
= 
& * - 


Tt | Sine of the middle'yart and Radlis | 
being added together, is equal. tro the 
Tangents of. rhe Extreams- adjacent , and-to 
the _ oh the — disjun&. : 
Note 9 univerſlah. Propoſttion C the 
Invention of the Lord Nepait Baron of Mer- 
cheſfton ) will reſolve the ſixteen Caſes 
Right Angled Spherical Triangles ; and wil 
alſo ax pr 1 Arch of ten Ty = the Oþ= 
gne  SpheritaÞTriangles; as 1h clearee - 
by Bramnlevin 4:t-x icy pe?! 


F 

W ” _ 

4 £ «4457 
* > - A *% of 


. , * + 4 v - # FIf 
W - o 4 
- _— - — ——— —— 
. - 
| : 
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T* all Kight Angied Spherical Triangles, ha- 
'ving -the ſame acure Angle at the Baſe 
the finesof che Baſes are ety: ropottional 
rothe Tangerit-of their Perpynuticulars ; and: 
the. contrary AXIOM 


Anion um. 


ah Tigh Angled eb Triangles ha- 


| at the Baſe, 
Teas os Es 5 are diretly 
=o ma _ 


of their Ke gr 
lacs and the contrary, - + 


FI 3 £» WY "—_ _—_ = Fs 
oip——_—_—_——— - _ ne ECP EEEEI Rm 


14s AXIOM 1y.. 


all Spherical Triangle, hoſe ſides are 
EE , a5the Reftangle of cas o__ 
&.is 


the cogeaining g fades 15 to the 

ettangle of the {ines of-balf the ſum of the 
three ſides, arid of the difference of the Baſe 
there-from, to *he Square of the Cofine of 
halt the Angle Tought. 


From theſe faregoing Awioras may be drawn 
theſe following C once __ which are in mum- 
off ſeven. \ CLIT « 


wr The Sines of the. Angits ſubtended b 
the Prpendiogr, ae dra owns 
- £0 


mm A £@* ac -c£ - 


roy CD Ch. 30 OB © / 


-— ligae - wet Te 


ia 
Perpendicular be ler, fall fromthe v aln- 
gle tothe ſide ( covert ns need be) 
the' c nes. of the angles at the Baſt-are 
dixeftly ng to the {inesof theyertt-* | 
cal angics; and the contrary 
5- The cofines of the +, BAY" the Baſe 
are direQtly proportional ro the coſines of the | 
{ides that do contain the vertical EI 
by ex dines of the the: Baſe 
GineFHiy,.P proportional to: the CT 
* angles ying near to the Baſe ; and 


IVAry» 

2. The Cofines of the vertical Allard 
mucually proportional to the Tangentsof the: 
ſides lying | near 10 the yenicalangles yang: 
the contrary. ; 


7 heſe three laft Conch 7ppo tos 
have { Ex-hirSuruh &t > nb 42 vertical 
Angie to the,oppeſte þde (contirined if natitbe;)- 


Before 


WS. _— : 
w \ T# 4 part TS | 
% f 


Propo-! 
I 


- 
*s 


into 


corhoPar 


tion, are noted withtheir Complements (viz.) 
the Hypothenuſa atd- the Angle at the Baſe, - 
and the Angle'atthe Perpendicular: but- the - 
| _ and the Perpendicular are 'not ſo -no- / 
CO 513 2 CDMNMUGIN -- g 
There are'5 Cireular Parts belonging unto- 
a right angled Spherical Triangle?,  Amnongſt © 
which the righrargled isnot accourtedas ones | 
therefore'the Baſe-and'the Perpendicular are” 
ſuppoſed to be joyact together.''': i 55 2 
ny of theſe Circular Parts may be made? 
themugdle.part 3-atdthen the twe' Extreams 
joyning;to the middle part, ate” called Ex-" 
treams-adjacent-.ot conjundt ; arid the.other- 
two that lie remote from the midd{ePart;are- 
called Extreams disjun&, as in the Triangle 
ABO,;'rightangled zrB-: the Angle ar the, 
—_ isnoted with-Complements, afd the 
otheny/asA'E'33 )ribred with® Comple-* 
viel ments; 


FR th i "oe 
v  . af 4 


x - . 
, beth WV wy - "SG * a. d. "a G ahh &6 , - TY a 4 bs 
ff F . »_ © Y » - : . 4 ? «5 « . my & 

p wr 4 ”Y , » - v* _ n tht - . e 4% == 
A - 34 4 oy nd % « + = . u = 4 | So 

2 ” wk. , , . ty . > 4«* ut * , mY | / 

d . . Us % . 2 Pas 
- : , 4 


| ments ; and the Angle at che Perpendicular C he 
isnoted with Complericors allo, þ 


7; | IfcheBaſe ABybe made the middle Part, © | 
4 then is the Angle at the Baſe one of the Ex- _ ++ 

treams-adjacent, and the Perpendicular isthe - 
S | other; the Hypothenula and the Angleatthe+ _- .- 
P | Perpendicular are the Extreams digun&: 7 +. -* 14 


: .. That.you may the better -underſtand what-'- 
-* | Thave written, I haye added the two: follow-._- 
)* | ing Tables. h = Sx$25,5. 3: 


2 — --- om 


. - _ —_ —— G —— —_——  o—_— —_— 


_ —_— 


—_ mm — — = %* 
” « ”" 


, g * V4: L.3\\ + 44 WAITE Iu. 1614 4 
5 If the Baſe AB be the middle part, 
4 wet wer pr et oe ; - > 6 wt rn ligne x 64S - w— wS 


| l " 4 X 
p _ —_— 

* s [ ” ' , a” 
» y 4 wa 3 : - % 


; Then'the'Angle at — A" | "are Extreams 


* | andrhe Perpendicular BC *| * Adjacent. 
« | The Hypothienuſa a AC are Extrearms 
” | andthe Angle — C Digjuntt.” - - — 


et. — —_ — 
*- 


— ——— - | mmm . mmm—— 
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& 


i. rod 


If the Angle A be a Middle Part, 


Then the Baſe tak A B | are Bream 
And the Figpothenels A C Adjacent. 
The Angle at are Extreams 
and the dicular BC G Digunt. 


A——— 


If the Hypothenuſa A C be the middle part, 


he ——— 


Then the Angle 


A are Extreams 


and the Angle————C Adjacent. 
The Perpendicular — BC | are Extreams 
and the Baſe =——A Þ Dicjunth, 


þ 
| 
| { 


(4) 


th. 
- — ARIES an as. - -— a. 6. — A —— —_— "GEIe 
4a 4.4 p 4 
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If the 4ngie C be the middle pare, 


—— re 


———___— 
D — Mead Ln hd ———_— 


Thenthe Hypothenuſ. AC | are Extreems 
andthe Perpendic. — BC Aujacene. 


—. ——_— » p— 


The Angle at ———A | are Extreams 
and the AB Digunt. 


— -_ —— 


If the Perpendicular B C be the midde part 


- — —VW__ 


Then the Baſe -AB | are Extreams 
and the Anglc w—0 dijevant... 


en is A. 


The - —_ are — 
nd fogle 


| 


| 
| 


| ſtand when any 


the ypothenula AC Disjunt. 


—_— 


By this orego egoing Table no any He 

le is made the 
middle part, and which ofthe other {ides and 
| angles ace Exuecam adjacent and So 


. times Mto Eo-ſinesar Co-tangenrs,and their 
Sinc=—AB Co-ranp=” A.} Sine— AC; 
' Coins: AC: [edtg A.'| Coline” A B. 


Sine——ÞBC. E Goang==E: | Sine —— A: 


. + .. ihe ob f =_ x h : Ye > SEES Sat * 
- "—_— rl 0 - 
E ( q | | J R} . < 


And by this following Table you may | 


how = -Part-noted with Eom= 


plements, be to chan c their re yn, ſome- 


Co-lines into mn 


a _ _— LL CESSES . 


_ | ” ; , a Ln FA Wo 7. I I _— ' 
Middſe pary3s Eos ue: * [ Exer. devjiinet. 


Cn ee ne - — 20499 4a oo 


Ve S VA fg Tang—"BCE. Sine —— C: 
Coline—A. Co-tang. AC. | Sine'=—C. | 
prom "Tang=2A"B-| Co-fine BC: | 


Co-rang. wn Co-line BC. 


pm ene | —__ 


"Gow OT EE A, | 
Tang. —BC: Coſine A B. 


Co-line = _ -C 


Tang —A B. | Sine'— A C. 


- . _- 


" _ 


- P_ . 


Quadran tal Triangles are choſe that have one 
de oo a Quadrant;zand yet my Lord Ne- 
paif's.Univerſa -Propoſition will relolye all 
the Pairs belonging. thereto. | 

_ ThisQuadranial Triangle is made by the | 


continuing | 


8 


ATTEIE RET OTS 


| So 


|continui the pony | ina 
angled pig Tp NE ee Pine 
dicla i 
dicular is one Sige.thereof,, andthe 1 
Hanecher Kkgthn Js the Sf 


to Corey 


| Hes fo GAVEY 
.| Complements; {ſo in, t 


% 


. { ta] Sides, arc note 


[five th wore Bl Side 
[6 Dona: Ry 
| -»ZEherefobring "of 


F , A ” _ G 7 of * p « 
5 > T1 " 44 if "> WT © 
5 oi " 
< 279 I 


- 


Ms 


ave, Wheat PTR Jag Secear - 
CEIRane Augles (Ying, remore-” 

ngle, were n go their 
Quadrantal the an- 


from the pencrs 
my che! 
Neth 
- with bez RODE 
the-Parts thus not adrantal 'T rian- 
le, are called the Yi lar Parts of a Qua- 
Triangle? Af which Patt" there art 

riot” beittgraccounted 


"3 1-23. A N03 VINE VID FS 


tc 
+, hrangpled ones 3 


& tchcarſing: of 


CO. 


gle and f1des lying 


and the ang! angl 
tal Side ;"ate I 


gl&are thedimw with: 
= rape I fhall-fc 


*n (1 7 919 


= il 
9-0O 5c 


2013 1 44 1 


of ” & 
__ Ire E13 <7: CHAP 
LGIDES 3 Wis 7 12394 ; 


bd 113-2 # 


e114 
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SA 


cnaths 
Containing the Reſolution of 
Sixteen Caſes of Right Angle 
| Spherical Triangles, and conſes: 
Caſe x | | 


The henuſa and Angke at the being 
"es , find be A "ad + 


Fig. 1. to 
henula A C be yo deg. and 


Ween > 

/ the angle at the baſe 'A, 23 E208 
Here the angle atthe baſe A, is t +; mb 
Part, becauſe the Parts given, and Patr de+ 
mandtd lie together ; likewiſe the Hypothe 
nuſa and angleat the baſe are noted with thei 


Complements; therefore you muſt add th 
Radius ynto the Co-Sine of the middle P 
Az and from their Sum ſubſtra& the Co-tan- 
of the Extream adjacent A C, and ther 
will remain the Tangent of the other Extream! 
adjacent A B. os 5 16-- 


( hus; tt 


- ! 


(gr). | 

/- /The Co-Sine of the middle Pare | Pole... 
| 2 @ A 

| [The Radiat add. Boo. © Iona 


thgT heir Sum is— 2 

le Co-Fangent of the Extteam PORN 
| Adjatent———————— 993814 
ple ubftra& ACy5od. 99m. 


Tangent of the Extrearti ad- 
-A B, 47. $90 10038584. 


PWT =O IS OY # CLAS. Moni 


Jacent 


eing Caſe 2. 


| The Hypothen, and Angle A.being give 
;Þ find the Perpendicular, Wed 


Fig. 1. 

wort x ap epeapy? Jo d. and the 
Angle at che Baſ ſe A, be 23 d. 

| Herethe P Par daamdd ins + nebdellagare, 
upccatſe ſeparated from the Parts given by a 
+ Side and an Angle; chereforethe Parts giv- 
are Extreamsdijunt : then if you _ the 
$ines of both the Exrreams disjunct t 


uſe the Extreams are noted ef 
's. and from thas Sum ſubſiraſt 


"The Radius, ers will remain the Sine ofthe 
middle part: Thus, - Th 
c 


Ke 


A A OF MF MMF MU MU lM M MP ME—EIrEE ll ll a NT MOMlS Ol OS. GE Ell lr  [I_a ar ___—_——_TOoa{aa£ £ EuCEgGNEaHG ©” [HOC 
. 


Thad) 
TheSine ofthe Extream 'A-C -. 


Pa d. OO mM ———— 84254 
4 ti ofthe d&xttcam, A, T\bo 
d23d. Zom.” —$G50700| 


* —_ 


"Their Guia doors ——wib4o9 
A - FheRagius ſubſtract, Þ, 99. 09. 19999900} » 


The Sinn aks the migdle. part-- X 


43508 Unl7 47 MY 954 


—_ - Which is the: Perpend, deſired , _ 


_— 


. Cale. 


The: Hypaeticnua and: Angle-atthe”Baſe 
"being given , to find. the Ang at-che;Per- 
pendicular, 

Fig: 1. 
: <1: Levthie Hypotlichuſa AC, be50gd: andthe 
Angle atthe Baſe A; DEAR g. Ts RI 

[Here the Hy he 5 niggle: part, 

:becanleche manded-lie 


| parts given: 
.- together, Soy i rr (ma f yat | 


heir Goroplmoons'; ences nom the Radius 
tothe-Co-ine of the-middle part, and fror 
their Sunn ſubſtrat rhe. Co-rangenr of che; Ex- 


-ream-giyen,:; and'there;will remain O- 
Tangent af-the ET Semanted ”Y Thus; 
r= OE _ * 1159 ih I 


 ——_ 


4 
ol 

bs | Their Sum is — — bs; 
As .Th CE A It; F 


Tibliradt 23.d.-JOun—— dug 


Tho Co-tangeni of the Angle G2. 

| i Odo 23 te mmm on66 
"7 Which the vg? ar C delired, 6 1 
pL OO | 341 v 


d — — 
< 5,4 ", 1, 
IS F 
. # & - / o F'© 


Caſe WS: +; LT OD 
The Baſe and Angle at the Baſe being given, 


w find the H Hyyorhenan: 

; Let:the B De42.d 32 m([andſithe 
Angle at the -ngane ZIme-: 00 07 12 
e| . In this Caſe the Angle atthe Baſe A, is "he 
middle part, and the Baſe and the Hypothe- 


eels ae. 


,jaulz is.the Extreams, adjacent, the: middle 

ejpart and one-Extreany being no Met 

h iCc TH EeR tro he Cole he Idle 

IS ou.add the ws; an om rt [, 

p RR Arie ROSE ot the } NED FarHS = 
tC. NOR he Omen 6:0 


4 XErcam:e 2502 
. 7 4 - x 
j . Eo Jnr £ ow GY *, ) 
” # $a 4 : #'* 
SD "i x - . 

' 4 . ws \ T & + r pe” F -- DD , vo 
I , >>I & #& 4 k » 0s % | ' 
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0 510112, 47,1 ro 


hg riFh? The 
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« chocoeng ofthe midddle Part A, \ : 
23 &4. Jo nm. — —996? 
The Radenadd Bop d. REES | 
Their Sum is — — 19962 8 
The Tangent of the Extream AB, 390 
' Sudſtr. 474. J2 m. ————10038455 
The Co-rangent of the Extream AC, © 
- JO d. 00 m— —9N3943 


Which is the length of the Hypothenuſal 
required. 


Caſe 5. 


The Baſe and Angle at the Baſe being giv- 
en, to find the Perpendicular. 


Fig. I. 


Let the Baſe AB, be 479. 32 m. and the 
Angle atthe Baſe A, be 23 d. 30m. 
ere the Baſe is the middle parr, becanſe 
the parts given, and the parts demanded lie 
cr, and by reaſon that the Angle ar the 
e 15 noted, with its Complement, the Rule 
$OCS thus; | 
If from the Sine of the middle part and 
Radius added together, you ſubſtra& the Co- 
tangent 


©1 0 & 


— 


(55) | 
angent of one of the Extreams, there will 
remain the Tangent of the other ; Thus : 


- The Sineof the middle Part A B, * 


cf y 7 d. 32 WC ———— 
The Radius add B, god. oom. 10909000 


% 


ane ee 
The Co-rangers of the Angle 'A ga 
- SubſtraQt. 23 d. Jom.———10Z616g8 


WY 


Caſe 6. 


The Baſe and the Angle arthe Baſe being 
Fven, to find the Angle at the Perpendicu- 
ar ; 


Fig. I. 

Let the Baſe A B, be 47d. 32 mz. and the 
Angle atthe Baſe A, be23 d. Jom. 
Here the Angle at the Perpend. is the middle 
part,and both the Parts given are Extreams 
disjunt; and becauſe the Anple at the Baſe is 
= with Cotaplements, the Rult goes 


It 


It :Feothe GE ad 


eee —— 


756) 


add the Sinepf- — :andfron their | 
bind the Radius, there will remain | 
the Co-ſing of, the*! middle: Part? (berauſt the 
Wars noted with" LOIN thus; 


The Cots of he \ oellaioty A B. #7 


7d. 32m: mmm =g8294 O 

© The Sine ofthe Iuriam ad. 'A, of 
+123 4. JO. ———— —"9Ge9700 
m—_—_ Sum is; — — —I19439107 


\>TheRadius lubltr: B, ps a0 7h Jopfooo 
© TheCo-ſine of the middle nant "ol | 


744.23 m——{- —9439107 
Which is the Aigle & the Ap TIS Gs 

- erp .n 2011 bag 215 | 
| #7 MY Lag (SY) N: (4 ? 
Caſe ]* "5 | £15 


The Perpend! cular and Angleat .the. Byic 
bag given, to o find the Baſe : ng pes 


% 


> Fig--4+-. 55; uit . 
Li the Angle at the Baſe A;} be 23 d. 20. 
and t he Perpengicylep B-C, 1) 47m. . 01 
' Here the Baſe demanded is the middle part;; 


L 


| andthe Extreams giyen are adjacent, becauſe 


T one 


4: 


EA 0 ho Radius, bd Fania remain 

the'Sine of the middle parti demanded "Thus, 

The Tangent of the Exrream B +I 
17d. 47m So 9596159 

The Co-tangent of the Extream. . | 

--- Add. A,'239. 3om: 19361668 


Their Sum is — = -1686%857 
- The Radius {ubſtr. B ,god 00M. I0099000 


* 
-- The Sine of the middle part A 0 R 

{of be 7057 

"Which ———_ 


ich1 1s rhe part required. 


Caſe 8. 


The Angle at the Baſe, and the Perpendi- 
cular being given, to find the Angle ar the 
Perpendicular. 


Fig. --J. 
Le the Angle at the Baſe A, be 23 d. Zom. 
and the pt 3 coy BC, be 17 d. 47m. 
In this cafe the angle at che baſeA,is the mid- 


| dle part; and the other two'parts are Extreatns 
disjunct : 


is thus; 

add dhe 
Radius, and from their es na the 
co-ſine of the given Extream, and there doth 
remain the Sine of the other Extream ; : thus: 


The co-finc of the middle A, 23. 


The Radin add, Bgo d.com. neppianes 
Their Sum is ——-——————-19962398 


The Co-fine of the given Extream 
ſubſtr. B C, 179. 47 m. PIE 


There remains the Sine of the An- 
C749. 23 m. —————gg366t 
Which 3 1s the Angle required. 


Caſe 9. 


The Angle ar the Baſe and the Perpendi- 
cular being giyen, to find the Hypotnenuſla. 


Fig. 1. 
Let the Angle at the Baſe A, be 33 d. JOnt 


and the Perpendicular B C, be 17d. 47 me. 
In this caſe the Perpeadicular i is & middle 


patTt, 


[C 


B 


both noted with their 


there- 
kv: il you add che Ridhhs acnn-ehe ebod 
the middlc part, and from their Sum ſub« 


ſtraQ che Sine of one of the Extreams given, 
there will remain the ſine of the Extream de- 


manded : Thus; 
The Sine of the middle part B C, 
17d. 47M. — 048480 
Timate add the Radius B, god. . 
OO Mr. ICOOOOO0O 
From their Sum, which is—— 1948489 4 5 
Subſtradthe Sine of the Extream Io 
» 23 d. Jom. 9000700 
There hol the Sine of the Ex- 
tream A C,: 50d. - 9884195 
TheH , required: C——_—_— 
Caſe 10. 
The Hypothenuſa and Baſe being given, 
do find the Angle at the Baſc. 
Fig. I. 
Let the Hypothenuſa A C be 509. and the 
Baſc AB, be47 d. 32 #. Py = 


- fi = A at x the Bale #:he 
mitdlepart, andthebaſeand h 
| '. adjagent;\.one/ Extream :and he: 
dk partarenotedwiththeir.complements:* 
Now ifito the Tangent of the'Extream/A B,; 
youadd theco-rangent of . the Extream :A C; 
and fromtheir Sum you fubſtract the Radius, , 
there will remain the: co-{ine of the middle 


part : | thus; 


{Unto the rangent of be baſe A B.. 


47 4.32 Ms ———— 1093855 
Add the co-rangent- \r-of the Hypo-" £0 : 
- -thenuſa A C 50 d. 00m. ——9394 


And from their Sum, which i6—1996236g 
© -ſubſtra&t the radius B ;90 " 20 
0O m. 19000000 


Shank: wil remain the co-{ine of - % 
e WHICH 1523 d. JO m,—99022 
Which 1s the part ſought. 


Caſe IT. 


The Hypothenila and Baſe being oryento f 
find the Perpendicular.  - 


Figs” Is: 1. | 
Let the Baſe A Bbe 47 d. 32m. andthe ys tl 
pothenuſa A C be 50 d. n 


1t0 


ALOAG GA AA, 7 


ff: che given Extream,, and.chere will re- - 
main ;checo-fine of w# Extream demanded: 
us: 
To the co-ſine of the middle part 
C. uh OO mM. - * Bo80b7 


A id the adius B, go 4.00 m.— - Io000000+ 


A from their ,Sum, which is— 19838067 | 
Subſtrat the c6-line of the baſe | 
AB 474: PM ——— —$829407 


There will remain the co-ſine of the 
Perpendicular BC, 17 d. 47 mn. — 9978660 
Which is the part demanded,  — 


'» WY I 2» 


The hypothenuſa and baſe being given, to 
find the angle at the per pendicular. 


"hw": 


Let the Hypothenuſa A C beFo z ory 
the baſe AB be 47 - J2mM. 


It 


ar ra the he ck pane an 
No peers with corn 


mid and' from 'rheir Ho” 
| the Ke rar, and tom and eherewill: 
| remain the fine of the angle at the rage 

cular : , Thus; a" 


The ff thie middle = AB, 47 d. wy mr ] 

The Radinsadd © 

From their Sum, | 

Subftra&-the fine of the Hypothenuſal AC, 
Fo d.. oo mt. 

There doth remain the fin&'6t the angle? at t- 

the pany C. "ow 


the L 
_—E_Y | 


# %\ 4 th & 


SYS on GA "> Pom tt 


+ .COafernq.:: M1t'td| 


: The Hypothenufal and Perpendicular be- 
| ing. giycn, to find the angle-at the bale. 


ripe 


| 

| | Fig. I. | 
| Let the hypothenuſal be 50 d. and the per-" l 
pendicularbe 17 d. 4777 - 
r 


| The Perpendicular is terethe middle part, 
| and the angle at the baſe atid hypothenufal 


| are Extreams disjunct;. then 'to the fine of c 
the 


1 | | 


" 
—_ —— — A — 


' the nilddle 


(l <p Y 
Jour. add: the Radius, and 
from-their {um ſub the fine vr. cd 
henuſal A C, and'there pe as aun 
ine of the angle: at the baſe A: 
:-Fothe fineaf he Pep mo 
othe ſine of the [| m. 
Add the Radix _ "mg : w 
From their Sum, 1h 
Subſtratt the ſine of A C, 50 d. 00 m. 
Tha _ remain the line of the angle at the 
baſe, A. IS. 


Calera 
The Hypothenuſal and Perpendicular be- 


| Ing Ben, co find the bale ; 


Fig. [. 

Let the hypothenuſal be'AC, 50 F Oo mM. 
The perpendicular B, 17 de: 47 m1 

Here the.' hypothenuſat: is the ovddle Parr, 

becauſe doth he remote from the other two; 

and becauſe the middle part A C is noted 

with complements, icmuſt be a co-fine; then 


| to the coline of the middle part, add the Ra- 


dius; and from their Sum ſubſtra& the co- 
{ine of the Extream given B C, and there will 
remain the co-fine of the Extream demand- 


F 2 The 


| ed, AB. 'T hus; 


Subftra&-the fine of the Hypothenuſal AC,. ' 


For me a 


_ Fg Fong their fam” fabRract! 
the fine? the Exrrears &C/and therwill 
remain the fine of the angle : at the as 
cular : , Thus; "v2 


The fine of thi middle pare o B, 47 d. 2am me; 
The Radiusadd © © 
From their Sum, 


Fod.. oo m. 
There doth remain the fin&'of the angle Aat | 


the erpaonyr CG. 


ve $1 
Fs ” 4 CT 1 
—Y | 


' 
, » a A 


Caſe 13. ir 4H] - 
The Hypothenafal and Perpendicular be- 


The Perpendicular 1s kere the middle part, 
and the angle at the baſe atid hypothernifal, 


are Extreams disjunct;. then to the fine of 
the 


ing giycn, to find the anple-at the baſe. 
| c 

ys an ! |} hy 

Let the hypothenuſal be 50d. and hep per-" 
pendicularbe 17 d. 47.7 8 
r 

c 


| 


+. hn 50S Opn | 


| Ing giyen, to find the bale; 


| ed, AB. Thus; 


_— " 


| mace wogy any ;'add: the Radics,| and 


from-their {um ſubſtradt the fine of the thy 


| qr A C, and'there 'wil-remair 
in 


e of theangleat the baſe A; i? 4917 cr | 


£23019; 5147 Dy 0) 29 Torafigyus 
Tothe fine of the Perpend:;B'C:47D45 m. 
From their Sum, | Ah 
Subſtract the fine of A C, 50 d. oo m. 
There will remain the ſine of the angle at the 
baſe, A, ok 913.4 / | 


!Calerpg] 7 c: ; 
The Hypothenufal and Perpendicular be- 


# 


'; "4 ds AR 
Let the hypochenuſal- he 'A C,- 50:4, 00 m. 
The perpendicular ——————B, 17 d:- 47 m. 


 Herethe. hypothenufal: is the middle. parr, 
becauſe doth he remote from the other two; 
and becauſe the middle part A C is noted 
with complements, icmuſt be a co-fine; then 


| to the coline of the middle part, add the Ra- 


dius; and from their Sum ſubſtra& the co- 


| fineof the Extream given BC, and there will 


remain the co-fine of the Extream demand- 


F 2 The 


[ £4) * 
——_—_ The.o-ſineof FT Tropa yoo 
-bb-2i; to 31:1: 

TheRadins. id. Hebers 

From their Sum, 

Subſtraft the 7o-ſine of the Perpendicular 


| he il 47M." * 
There w remain the co-ſine of the baſe 


| © ==; op apnkn Cake I5. 
it | The Hypothenuſal and Perpendicular be- | 


ing given, to find: the Angle at the Perpen- | 
dicular. 


_ Fig. 1. | 
Ie the Hypothenuſfal be 5o d. oo m. 
The Perpendicular 17d. 47m., 


Here the angle at the Perpendicular i is the | 
middle part, and the two parts given ate the | 
Extreams ,con To ;- therefore to the co- | | 
tangent of the henuſal add the Tan- | 

ent of the Perpendicular ; from their Sum 
ubſtratt the Radius, and there will -remain 
the co-fine of the middle part. 
Thus; i: 
The Co-tangent of the Hypothenuſat AC, | 1 
- Sod. oo m. 
-The Tangent of the Perpendicular, B C, 
I7d. 47m. add 


| : From 


| 
; | 
CC 
; 


| 
| 
| 
| 
| 


| the Radias 


| of the middle par: : Thus; 


( 6y 2 
From their Sum, 


Subſtra the Ratlius 
A remain theCo-fine' of he idle 


IN the angle at the DerpencanRs. + 


Caſe. x6, | : 
at- the Baſe and the A Ie at 


le 
the ks being giyen, © w fin the 
| Tooergayk -- | 4 


Fig: I. | 
\ Let the angle at the baſe be A, 30 dep. 
Lev the angle-at the perpendicular c C, 


foe caſe the hy pothenuſal is the rniddie 
part, and the angles are Extreams conjun&; 
then it \ you Lap the co-tangents of both the 
angles tog andfromthcir Sum, ſubſtrat 

Mn will remain the co-ling 


Foy The —__ of theangleat A Zod. 
The co-tangeit of the angle at C, Zo d. 


| Their Sum will be 


From which ſubſtraZ the radius go d. 00 m. 
There will remain the co-{ine of the Hypo- 
thenuſal. 


F 3 'Thus 


C869) 
Thus haye I run St all che che Siren Ca 
of Riphr Aaghdaghagcd 
ing tomy Lox tens emma 
be thoſe that Neat e to turn. them' into Anas» 
Zogies, muſt note, that,. thar Number which 
is to be ſubſtratted from ' the Sum of the 
other two in all the; Wotk aforeygoi 
the fixſt Term of the Proportions, i ; 
chit” of the _rwo”” Niners that. 7 is 
added into one Sum , may be made the ſe- 
cond Term; and the remaining Number 
muſt be the third Tetnr: z and the fourth will 
be the Namber ſought ; lerir be either Sine, 
Tangent or Secant : And that the: 
Studeric may ſee how a Rippht mo Spherical 
Trizngte may be varied; 1 have preſented him 
with the Sixteen Caſes of Rig ht- Angled Spheri- 
cal Triang#s , in the following as] 
on them Tranſlated from: Chain bs Aro 
abe 


167) 
— : A 3d \ 
| CHAP, 1: 


ns The Sian Caſe 1 Ri A 
{ the Angled Sp erical-Tri= 


3 * | angles, Tranſlated” from 
A Clavius, D: Aſtrolabio, 
te 

vil = Caſe 1. " 

inc, To find an Angle. 

plcal | 


hin | Given the Hypothenuſal and Side oppoſite to 
het. | the Angle ſought. 


I $ the Sine of the Hypothenuſal, 
jr A To the Radius; | 
' $o the Sine of the given ſide 
To the fine of the Angle ſought. 


Or, 
As the Radius 
—» | To the fine of the Hypothenuſal 
So the Co-ſecant of the fide, 
To the Co-ſecant of the Angle. 


AP. "19 Po 


Fotke farof th 
7 of the; 

So t x of "_ 
| For theſe of heAngee., . 


Asthe Co-ſecnt of che fide - 4 - 
Tom e Radi ” 


ap Cos co Hive hengſly 


As the Co-ſecant of the Sobel” 
To the Radius; - 

So the Co-ſecant of the fide, | 
To the Co-ſecant of the Angle. 


As the ſine of the ſide 
'To the Radius : | 
So the fine of the H pothenuſal 
To the Co-ſccant of the Angle. 


The Angle found will be acute if the Side 
given be leſs than a Quadrart ; obtuſe if greater. 


Caſe 


Cs) * 


Cale z. 
To fud an PROS | 


Given the" Fhabea and fide adjacent 


fo the _ 


As the Radius, 

'To heCotage nc Hyr henuſal 
So the Tangent PE the | 

To the Cefine of the Azele. 


As the Tangent of the H enuſal, 
To the Res: wm 

So the Tangent of the fade, 
To the Co-ſine of the Angle. 


As the Co-tangent of the lide, 
To the Radius: 

So the Co-tangent of the Hypothenuſal, 
To the Cofine of the Angle, 


As the Radius, 
To the Co-rangent of the fide : 

$o the Tangent of the Bogota, 
Tothe Secant of the Angle. 


As the Co-tangent of the Hypothenuſal 
To the Radins, : 


So 


"CY. 
So the Co-tangent of the fide, 
To the Secant of the Angle. 


As the Tangent of the fide, . 
os he Radius g Lay "0M 
the” 1 angent of tit henula,.' - 
To the Secafit of. the fl ngle,* s 


The Angle found will be Acnte, if both the Hy- 
pothenuſal and the given fide. be greater or 
leſs than a Quadrant, but Obtuſe, if one of 
them be greater, and the other Jeſs. c 


Caſe 3. 
To find an Angle. 


Given the Hypothenuſal, and either of the 
Oblique © Angles. *© | 


As the Radius | . 
To the Co-line of the Hypothenuſa : 

So the Tangent of the given Angle, 
To the Co-tangent of the ſought Angle. 


As the Co-tangent of the given Angle 
To the Radius ; - 

So the Co-1ine of the Hypothenuſal, 
Tothe Co-tangent- of the ſought Angle. 


AS 


Ye 


+ Ca?) 

Asthe Co-ſine of the Hypothenuſal _ - 
Pty Ap noma of the 24g = 

90 TNE CO-Langent OL 4NE prven AN 

To the Tangent of the Nngle RE ; 


As the- Radius | 

Fo toncn her Famer Kg" 
o-the Co-tangent of the-given | 
To the Tangent of Fi ke pros. _ 


As the Secantof the Hypothen nufal 

o the Tinea os ths witun: gh 

So the 1 angent given Angle, © 
Tothe Co-tangent of the Angle ſought. | 


As the Tangent of the given Angle 
To the Radius ; , : 

So the Secant of the Hypothenuſal 
To the Tangent of the Angle fought. 


The Angle found will be acute, if the Hypothe- 
nuſal be leſs than a Quadrant, and the giver: 
Angle acute ; or if the Hypothenuſal be greater 
than a Ruadrant, and the given Angle 0b- 
tuſe ; and the ſaid Angle 'will be obtuſe, if the 
Hypothenuſal be leſs than a Quadrant , and 
the given Angle obtuſe ; or if the Hypothenu- 
ſal be greater than a Yuadrant, and the giv- 
en Angle acute. 

| Caſe 


Tr) 

"F647 »1v11 $11 Jo * | 
150% 12:"Caſe 4." 
F< 0 full an Amtle. | Y 
Given the Side oppoſite to the Angle Jought, 

and [2 he other Oblique Angle. Yes 

As the Radius ; | net 
To the fine'of the Angle giyenz 


So the Co-ine of the given fide , 
To the Co-linc'of the Angle fought. 


As the Radius 
Tothe Co-ſecant of the given angle; 
So 15 the Secant of the fide given 
Tothe Secant of the angle ſought. 


As the ſine of the given angle 
'Forthe Radius ; | 

So the {ecant of the given ſide 
TotheSecant of the angle. 


As the .Co-fine of the given ſide 
To theRadius, 

So the Co-ſecant of the given Angle 

To the Secant of the Angle ſought, 


|< 
C 


(039). 


NAS, 


To the 


*. | So the Co-fihe-of the-given-lide 


To the Cofine of- the anigle” fought, 


- | As theSecant of the given lide + | 


To the Radius; N 353 


| So the {ine of the Ten aale 126292 


To.the- Co-{ine of the angle a 


. | The Angle.. found will be acute, 'y th fide 


given be leſs than a Sneirat Maſe, if 
greater. 


| _ 5. 
: To find an Angle: 


Given a Side adjacent to the Angle fought. ond 
the other oblique Angle, if it be foreknown 
whether the Angle ſought be arute or obtuſe, 
or whether the Baſe or other Side not given, 
be greater or leſſer than a Quadrant: - 


As the Co-ſine of the given ſide 
To the Radius; 

' So the Co-fine of the given angle 

To the fine of the angle fought. 


To the Sine of the angle fo 


. To the Co-ſecant of the angle ſought, 


001 is the Secant of the given {ide 


CCC. 


(Gr9). 
As the Radius 
To the Secant at a given Gl. 


So the Co-tine of = 


As the Radius 191 
Tothe Co-fine of the given aagh 9 ; 

So the Secant of the :given tide .: 3h 
To the \Co-ſecant of the: ſoughr age. 1 


£ the Co-ſine of the' giver angle 
To the Radius KR 
So the Co-ſine of the given fide 3 
To the Co-ſecant of the angle ſought. 


As the Secant of. the given fide 


To the Radius, 
So the Secant of the given avgle 


As the. Secant of the given angle 
To the Radius , 


Tothe fine of the angle ſou ght. 


given be leſs than- a Purdrant obtuſe, i 


The Angle found will be acute, if the ide "/ 
greater. 


Ir 


(75) 
'I» -Jike manner, if the Hypothenuſal be-'lef« 
than a Buadtant,and the given Angle acnte +, or 
if the Hypothenuſal be greater than a Quadrant; 
One Anyle given obtuſe, the Angle found will 

acute. | | þ 
But if the benuſal be tefs. that a Qua- 
| drant, andthe « _ obtuſe, or if the Fy | 
7 | porhenuſal be greater than a Quddrant, and 
_ Angle -achte, the: Angle found will be ob+ 
| Hſe. » I 


«- Cale 6. 
To find an Angle. ... 


Given beth the Leggs. 


As the Radius | 

"To (the ſine of the fide adiacens to the 
ſought angle ,,. 

So the Co-tangetit' of the {ide oppoſite to the 
Angle ſought, 

Tothe Co-tangent of the angle ſought. 


. -| Asthe ſineof the fide adjacent to the fought 
2 not! Angle- | 


e, if{ To the Radius, ; 
Sotherangent of the ſide oppoſite to the ſought 


Angle, 
In To the tangent of the angle ſought. 


C76) 
Apia _ MOT-7= png fought 


} 
. « Radi 


Fo-t | | 
m— Ran, fide a fought 
Tothe the Gorangenl the angle ought. pre 


As the Radius. 
To the Co-leapia of the fide adjacent to. the. 
ſought augle, 4 
So he: tangent of the ſide oppolite thereto, 
To therangent of the angle ſought. 


As the Co-ſecant of the lide adjacent to the 
angle ſought 
To the Radius, 
Fo is = Co-angent of the {ide oppoſite to the 


angle ſought, 
Tac Co-tangent of the ſought angle. 


As the Co-tangent! of the fide oppolite to the 
{ought angle, | 
To the Radivs, _ | 
So the Co-ſecant of the ſide adjacent to the 
- angle ſought; 
To the tangent of the angle ſought. 


The Angle found, will 'be, acute, if the fide op- 
poſite to the Angle fought be leſs than a Qua- 
erat : but obtuſe, if greater. 

Caſc 


j ay 


wy #4 {4 


5173 0 2112528 Als ©2, 


todd a ie Log” v0 o1 
t ns bs Forbes lie Le | 
\ A F Ms ven fn | wow þ 


Se ne DR, the” ”"y 
the C ſine of Theol oughne* TY 


As the Radius . 

TotheSecant of the __ 

So the Co-ſine of t || pg 
To the Co-fine of- (Þ foughs. 


'© | Asthe Co-fine CHEY 18 
To the Radius 
'- | Sothe Co-hne oe N39 
To the Secant-of the tide! fou 


As the Radius - Fax 
To the Seeant of the fiyporhenutat;" 

I | So the Co-ſine of the given fide 
| To the Secantof the fide ſonght. 


1C - | Asthe Secang of the Hypothenufal 
Tothe Radius - 
So the Secantof the giveri ſide 
To the Co-line o the fide ſought. 
"= 


ia- | As the Secantof theigiyed lige, | 
To the Radius; TH -FLT5 


(g) > » 
So the Secant of the CO. ns 


if both the Hypathe 
than Buadrants; but greater hex 

if either the gear jr TE, 
given fide Thad an} #68. on = 


and the given ſide great. 


(8111070 1-7 


_— 
To find a $jde. 


Given the H lypethenaſal, aud on A " 
Po to the Side ſought- u/ ” 


'As the Radius 
To the: fine of che Hyper henulal, | 


So the {ine of rhe given an 
To the fine of the {ide og 


As the Radius | F 
To the Co-ſecant of the Hypathenulal, 
So the Co-ſecant of the giyen angle 
To the Co-ecars of the Hide fought, 


Asthe {ine of the Hypotbenuſal 
I0Y the Radius, | 


4 


by : Cong * 
$o the Darts 
To the Co- Tofths [te fd kn bo 


Agthe Coders ofthe , 
25 ac ONE given angle 


So the fine of the H 3-05-55 24; - 
To the ine of the ide ſoughs. | G13 4 


As the ſine of the given © 

To the Radius, 4 ang] 

$o the Co-ſecant of the H 

So the Co-ſecang of the {ide ſought. 


The Side found will be lefs than « Quadrant, 
if the Angle oppoſite thereto be acute but great- 
er, if obtuſe. 


Cale 9. 
* To fond a Sids- 


Given the Hypothenuſal aud Avgls adjar: 
cewt to the Side ſought. 
As the Radius * 

To the Coine of the given angie, 


Sothe T angent of the Hypotheuy! 
To the be Te i 


anger of the fide {qught, 


(180) y 

As the Co-line of the given Angle, © 
To the Radius, > oo 0 

So the Co-tangent of the Hypothenuſal 
To the Co-rangent of-the fide ſought. 

As the Co-tangent of the H vothenuſal | 
CT na 4 

$o the Co-ſine of the given angle, 
To the tangenr. of the fide ſought. 


As the Radius _ | 
Tothe Secant of. the. angle, 

So the Co-tangent of the H enuſal 
To the: Co-tangent of :the Side ſought. = 


As the Secant of the given angle, . 
To the Radius, . * 

So the tangent of the Hypothenuſal, 
To the tangent of the Side ſought. 


As the tangent of rhe Hypothenuſal 
To the Radius 

So the Secant of the given Angle 
To the Co-tangent of the {ide fought. 


The Side fought will be leſs than a Bua- 
drant, if the Hypothenuſal be leſs than a Qua- 
drant; and the given Angle acute ; Or if the 
Hypothenufal be greater than a Quadrant, an 
the given Angle obtuſe ; but it will be gel 

than 


h 
Ons 


drant, and t given Ry apes 


Gabe ra. 2 
To find a Side. 


Given a i Side, and an. "4k aheit to. 
TIT. > ſoug bt Side 


Provided it be  foreknown whether the = ide 
ſought, "be - eater or leſs than a Quadrant, br 
whether the other Angle not grven, be . acute or 
obtuſe; or = whether the Hypothenuſal be 
greater or teſs than a Quadrant. 


As the Radius 
To the Co-tangent of the , 2h FIR 


Sothe tangent of the given fide 
To the line of the {ide ſought. 


Asthe Tangent of the given Angle 
Tothe Radius 

So the tangent Bal the given ſide, 
To the fine of the {ide ſought. 


As the Co- -rangent of the given ſide, 
To the Radius, 


G 3 50 


Angle, V | 


> 59 


CE dT Hog oy uyhe 


As the Raditif ns BY 
To the Co-tangent of the niven fide; 
So the tangent of the given Angle 
_ To the Co-ſecatitbf Fhe tide fo ſought, 


= the Tangent of the Site given, 
wh the Radius 

$8 thi tahgent of thi" glveh Anibte © 

To the Co-ſerant vf the Side oy 


As the Cotangemt bf. che given Angle, F 
"To the Radius, Si 

$b rhe Go-tangent of the giveti Side | 
Tothe Co-ſecant of the Side fonghe.- : * 


The Side found will be leſs than a Quadrart, 
if the” Ange a3polite ehereto, und not geven, be 
acute; but greater, if it beobtuſe: Th fike man- 
ner, it will be ts, if the Hypothenafal be &/s 
than a Quadrant, and the Side given, alſo leſs 
than a Bud int. 

Or, if the Hypothenuſal be tefs thin # « Dna 
drant, and the given ſide greater, the fide found 
willbe greater thu a Bnadrant : 

Laſtly, If both the Hypothenuſal and the fide 
given be greater than 4 Quadrant; the fide 

found will be eſs than 4 Quadrant 5; but great- 
fr 


» Ah. A. a. 


goes he defs. 24 oO) At oY | 


eSige i F 815 V19 S113 } icÞ O.3 © 14+ AD 


"nl; 2 big; £3> 707 
GR: IT. Da Bo 2. 
4p 7-0 Side, ay 222 F 
Gruen alih and 0 2 fv a Pl a% 


JS... 45) a "4 NN RY NY 

Te the "fine" of the COTE 
Sorhe Tangent of the gives Abgles COEY 

Tothe Targent of the fide ſought. 


| Asthe ſineof the giyen . de 


To the Radius; 


So the Co-tangentof er Angle 
To the pnpetchs Foil ng 


Athe.Comr he Co-angent of the given Ang 


__ the fne rs = vive ſide, . 
. Tote. tangent; of ,rhe {ine fot 


As the T ngent of. the. given Age 
To the Radius; ' * 


Fo the Co-Secant of the given Sid 


. :To the Co-Tangent of the fide ſought. 


G4 As - 


= YT 
CIAT 8 td 


| «Wt 
So the Co Tangent of the given ag 9-0 
To the Co-tangent « of Hggide fought. | 


As the Co-ſecant of ſide, 
: [To the Radies; p ix OY 
pe on ae nai 


The Side found wil be "oe ur" 4: Wugdr 
if the given oe pi tt ” te gb 


greater, if hee. by 2112 OL 
HISYOL 4} $7310 3, 7 4 211104 
"Cafe ts.” of + 2 203, 
| a N 1 
FA gel 4c," 
boar, ED lo 
v1, 7 4 Ta $43, . ry © 4 


Grey both the, blique _ WY 
Asthe "Se of the ang pIC ad} FRFTnt He 7 


Rp FI9'#: 12 2103 eee? M4 Co 
So > bc baths of the Aigle _ is the 
{ide hi 
. Tothe my ne : of the he Si age. By 


"IF "0 
1142 142 $4] — »/IÞ 
er 7867 4. 


, ' *3 Pl , "1 
$A 5 279 QIAUNL 1-( oY © © As | 
» 


| 


| 


&) 
Toke Bar ofthe ang) opplucoth fi 


To he #330 3; 
So the Sine of the angle jc wo the Side 


nn he Side lavght. 


As the Radius © 28 


To the Co-Secant of the e adjacent to 
the Side ſought,” + 2: og 78 


$6 the I, of the Angle oppoſite rothe 
1dE 
-I9 the ine of the Side ought. | 


0 SPY Ha act the HE 
To the Secant ofthe Side ſought. | | 
As the Secant of the "we oppolite to the 


TG gh. 


So the Co-ſecant of. che aka to the 
Side ſought, . - 
To the Colin of the Side fought. 


As the Co: ſceant of the angle adjacent | to He 
» Side ſought 
To the Radius , So 


7 of Cs : 
Rates tree ae 
To the Secant of the Side ſought. 01G! 


503 2: 9016 9117 OL 

T, be Side found wil be fs 4 a Snares 
if the given Angle dpofite therris'be -atute,- but 

_ if obtuſe. # 

51216 S007 1c . s p 

| Caſe I3. 

| © * 153-5075 uo 5:57 oh 

To fad the Fipethenofule 


Given a a Side and, an Angle acjuce terets 


As the Radiuy®7” >=. > 
To the Co-fine oi the Angle giv = 
So the Co-tangent of rhe given” 
-'To the Co-tarigerit of the leet,” 


Asthe Co-ſine of the giver attghe-- © + = + 
To the Radius, 

5 the tangent of the given fide.” 
To the tangent of the er WY 


As the Tangent of the given Tide” 
ERR: . .. 5. £9 | 

So the Co-fine of the giver) Angle . 
To the Co-angent of the + 0 


* . _ , b 
- P ' 0 " 
(9;.) | ; 


- As the Radius 


Tothe Secant of the given angle; 
So the Tangent of the - ſide 
 TotheCotangent of the, Hyythenulal, 


As the of the given Angle 2, 


"'Tothe Rattus; -- bbs 
SO the: Co-tangent when? _---*.\\ 
- To the: Gorraritt, of the Hypath, ©", * + 
As the Co-tangear of the: given ſide; 
TotoRadus, 0900 5 0953 
So the Secant of the given angle | 

To the tangent of che Hypothenuſal.” 


The Hypothenuſa{ foand will be be lefs than a 
Puadrant, if the given de be leſs thint « 2nd- 
drant, aid the Angle given adjacent thereto, 
acute; As alſo if the given ſide be greatef hah a 
Quadrant , undthe given Alght ddjacent there- 


. to obtuſe: 


But it will be greater than a Vaddrant | - if 
the given fide be greater than a Duadrant, and 
the given Ange adjacent thereto atate ; As ab- 
fo when the given' fide ts teſt than « Dnadyant, 
gnd the given Angle obthſe, 


CASE 


<(-88:) 


Caet4- nin tr, 
To fit ar Homer 


* F3 a4 


Tf it be fore- "oe whecher: the Hypothenuſl 
be greater' or left than'a Quadrant, br whe- 
ther the other Angle not given, be acute or 
obtuſe ; of Laftlj.s whether the other fide not 
given, be greater or r tee than a i CR | 


As the fine- of the ven anole 
To the Radius g S 
To fine of the given {ide - 
0 the line of the Hyporhenual. 


the Radius, ), 4 OI 
o.the.Co-ſecant of the angle givens 
$o theSine of the given {ide 
"To the 'Sine _ the Hy por: 


As the Radius, | 

Tothe Co-ſecant of FOR given Le: 
So the ſine of the given angle . 
Tothe Co-ſecant of the Hypothenuſal. 


| ('89-) 

AS the Sine of the given ſide 
To the Radius, __ - + 

So the Sine of the given angle 

To rhe Co-ſecant of the. Hypothenuſal. 


. As tae Ca-ſecant of the gliyen fide 
tne To nr ot the given angle. 
To the ine of the des © 126y 


| As the Co-fecant of the given angle, 

| Tothe Radius ; | 

| So the Co-Secant of the given ſide, 
Tothe Co-Secant of the \. hater PTY 7 


The Hypothenuſal found will be leſs than a 
Quadrant, if both the oblique Angles be acute 
or obtuſe ;' or if both the ſides be greater or leſs 
than Buadrants. 

It will alſo be greater than a Quadrant, if one 
of the oblique Angles be acute, and the other ob- 
tuſe ; of one of the ſides be leſs,and the other 
greater than a Quadrant. 


(3 ) 


1D Ou nt fhs $072 + 
Yo find the Hypothennſal. 


Given both Sides, diſtinguiſhed by: the 


Names of Fir(t and'S Fond, 
As the Radius 


To the Co-ſine of the firſt fide, 
So the Co-fine of the ſecond ſide,” 


To the Co-ſine of theHypothenulal, 


As the Radius 

To the ſecant of the firſt fide, 
$ the ſecant of the ſecond fide 
To the ſecant of the Hypothenuſal. 


As the Secant of the firſt {ide 
To the Radius ; 
Sa the Co-fine of the {ſecond fide 
To the Co-fine of the Hypathenulal. 


As the ſecant ofthe ſecond fide 
To the Radius ; 
So the Co-ſine of the firſt {ide, 
To the Coſine of the Hypothenuſal. 


55” ks 
__ bf. the fiſt $ide-- - -- 2.3 nd: ©. 
To the Ras TH-"1+ TIS 


So the ſecant of the ſecond fide 


Asthe Co-fine of the {ton fide, 
_ To theRadins lt 4 
Sothe ſecant of' the firſt fide, | 

' To the ſecant of the Hypothenulalz - -, . * 


The Hypothenuſal found will he leſs: than 4 
Quadrant, if both the' fides are leſs or greater ; 
but otherwi e, it will be greater, if one be leſs, 
and the gther greater. ' +: } ot: 


Caſe x6. 
« To fud the Hypothenuſal. 


Given both the Oblique Angfes, diſtingui 4 
by the Names of the firſt aud Second. 


As the Radius 
To the Co-tangent of the firſt Angle, 

$o the Co-rangent of the lecond Angle 
To the Co-line of the Hypothenyla 


As the Tangent of the firſt Angle, 
To the Radius : 


rſt At 
ey — T 


tech oe” DN: thefrond Ar ks © 
o the nt of the ſecond Angle, 
So the Ta Md. the re fend w 

To the Sane of rhe Hypotenigt. 


As the Co-tangent of the ſecond waYE 
Tothe Radius, 

So the Tangent of the firſt angle, 
To the ſecant of the Hypothenulal, 


Asthe Co-tangentof the firſt Angle . 
To the Radius : 

So the Tangent of the ſecond Angle 
Totheſecant of the Hypothenulal, 


The Hy pothenuſal found will be leſs than a 
Qradratt, i of both the oblique Angle. be acute or 
obruſe, but greater if one of them be acute, and 


the Bu obtuſe. 


CHAP, 


RIVJ 


c-+408 tt ,530/1 


NE Te 
M MH lice PR. 7 


rin Sfi2 450: _.. Gaſe 1- | 


f les and. a.Side oppoſite, tn: 2nd 
L fs PvE 4.9 to ri whe Side = 
Pafite-g0: 4 ws others cif it be known" w 
"IE the Side ſought be more or oe than 
ws Sie _— 


| Boy the Angle at A, be 40 deg. 

And the Angle at B, be 30 th 

And the-Side A G be M deg. 

And1et the'Side Che e required :* 
will run tits" : 


Asd hedine of the Angle B,30 deg.” 


Co. Ar. creek OFOTOIO 
Is to " ſine of the fide AC, 
——9084254 


Jo 
SO 1 is he {ine of the Angle at tA, 
43d. ——— —g608067 


Tothe fine of che ſide B C Bo d.-—99933F1 
Note 


C 94). 
Note, If the ſum of the given An 


ceed 180d <uk pppolge Triangle hive re- 
ſolved. t Wh 


H<R.Nute; The, two. fides togrther with 
their SRI Angie tide rai the third 


ſide may be obtained by this followin Pro- 
poſition ; Fhus: : 


As —— of half the difference of the given 
'b but ine *of half the : ſum 0 of they e given 

$i the Tangent of of half chedifferencs of the 
To is Tangent of half the- other fide. re- 


quired. 
Caſe 2 


Two Sides with the EF oppofize. ts 70. one _ 
them .grven, to find; the Angle: oppoſite to 
the ee fide , 3 7. .be —_ read 
' tt be Acute or- 


Big: 2. | "i 


Let the Side A B be 64 deg. and he ſide 
B C-be 43 deg. and the Angle A. be 49 deg. 
and let te Angle C be required ;- 


The | 


(95) 


a: will run thus; 


As theSineo. the fide oppoſite to the An ngle 
\giyet'B C;-4 4 Co: Ar.———Ol 27 


bcorhe neal the given" Angle A, 


g8o8067 
oO : * ſine of chetide oppolite to the An- 


"gle demanded A: B; 64, d,——— 9953660 


To be ſine of the Anglecnquired C, 
' which'is 60.4,711 m,—————9938354 


"This Go d. 11 mt. being ſubſtradted from 
180-4; keavesthe Angle C , tequired.. 

Thetwo Angles t ether with, their oppo- 
lite ſides thus. oond, 4 third Angle may be 
hadi:after che. like. manner as: the third Side 
waz inthe laſt Caſe. Thus: 

As the fine of half the difference of the Sides 


| Is to theSine of half the ſum of the Sides, 


S$o.is the Tangers of half the difference of the 


Tot Corangen of halt the. Angle requi- 
r , 


H 2 Caſe 


(96) 


mw Ira IO) ;( «+ 
"Cale 


Two "See with: MET hone them 
being given, to "frud: the other Hides: f 
C1 93ilk Fig: 08 } io SY $ 27 Po, 
Rows eerie opt hal egg 
in t the Wa alt, I u 
oh obliqu DL aabſar rlanle 20 be Ka Ee 
ifito gt ante by aiPerpendic. let fall 
from an Angle to the oppolne Side or Baſe 
if need requirez" by -which means 
it will lornetirnes fall oethdr the Triangle, 
and ſometimes without.” -' 
'Nvte : 'The Perpendicdar muſt al- 
ways fall fot the genugy Pl 4 khowtrſide; 
and oppolite'to a known Afigle annexed to 
char $1 i" {ome Es contetminare with, ot. 
incident oh1 a ingfy ureh 
Ler the 'Sid & A "1 and the: Stde 
AC, be,yo d. and, the ys eat A,-40'&. be 
piven,ro find the'Stde B * Tx this Cale [the 
Perpendicular rnay fall from the Extremity'of 
either Side, but oppoſite to the Angle giyen : 


Example. 
The Perpendicular 1n Fig. 3. falls from the 
Extremity of the Side A C, and upon the Ty 


IJ 


(a9. 


A'Bi and oppolite:to the angle given A, 
fo: ty andox e oblique "Iriangle A'BG j—_ 
two right An and , (viz po DE angl Thi 


angles, AD 
for png e CAD." in theT Trian- 


gle\ ADC, ri 20S led at D have the 
$a cnula 50 d. and HI" E: at 
40 d. oS find the Baſe A 


te firſt yer he right an wed Spherical Toa? 


10s 3 


To ay Co-ſine of the widdle part An 

40 d. 0m. 2 
Add the Radius D, go Loi 00 Ms ——] (uh 6 
And from their Sum, which is — 19884254 


Subſtr. the Co-tang.A C,50 d.oo m.--9923814 


And there remainsthe 'Tangent AD, 
42 d. 24 m,—— —- 9960440 


Subſtra& rhe Baſe AD - 2 4. 24m. from the 
Baſe A B, 74 d. and there will remain the 


Baſe BD. 3 1 4.36 m, 

When eX, Perpendicular falls within the 
Triangle, this Baſe'A D, muſt be ſubſtratt- 
ed uct the baſe 'A B., "and the Remainer 
will be the baſe BD:z:bur 3f the Perpendicu- 


lar falls without the Triangle, the baſe C D 
H } mu 


(98) 

"muſt be added unto the baſe A C, and their 

_ will be che baſe AD. Fig. 4 __ 

12Y, HS 

As the Coline of the baſe A D, 5756 

24.24 mn. C. A. — )DFJ1 
bro he Tot of 54 Hypo- 

thenuſa o d.—— —g80806 

Fo is the co-ſine * the baſeB D, 1 
31 d. JO mm —— 9936300 


PPV 


— 


To the Co-fine of the Hypothe- 
nuſa B C, 41d. 16m. —$876013 


According to the Fifth Concluſion. 


The Second Example. 


Caſe 3. 


Let theSide A C, be 50 d. and the Side BC, 
be 51d. 18 m. and the Angle at C, be 106, 
cmplement to 180,the leſſer Angle' C, 744. 


Big. 4 
In this Example the Perpendic. falls with- 
out the Triangle, and you yay in. the Tri- 
angle B D C, right angle at D, the Hy- 


pothenuſa BC, in the 


eſſer angle a which 


(99) , 
Ay to find the Baſe D C; then b Hog 
"nr Caſe of right angled Spherical 


Tote Cons of the middle part 
4 EU ho 
> Adds Radius gd | 


An bewy cheir Sum , which is—- 19440338 
Subſtrat the :Co-angent of BC,. 


) : | 18m. — _ 9993714 
And there will remain the Tan 
- DC, 20d. decking —95 36024 


Now becauſe the Perpendicular falls with- 
out, add the baſe D — unto the Side A C, 
and their ſum will be the bale A-D, chus; 
add 20 d. 7 m. unto AC, 5o d. their ſum is 
AD, A, d. 7m: Then by the, Fiſth Con» 
cluſion, fa thus:; 

As the Co-ſine of the baſe DC, 

3 20d. 7m. Co. Ar. 0027} Bo. 
. Is fo. the "pl of 1he eb mere 

| I d. 1D m,————g7 

Fo is ov of the baſe A D, 


70 d. 7m. — + Ps } 
| 
by To theco-ſine of the Hypothen. 
_ AB, 76d. 55 m- —————935509l 


Which i; is the $:de required, Caſe 


( r0o)) 


I _ Yo nt e 2.4 - Lo (13 T7 CP? ky +0 T 
* Gals S 


Two- - Angles. Ly a-Side oppoſite: to-one) of 

' they ibeing-given; to fnd:the: Side: com- 
prehended by thoſe A w Ws f # x 
5 og the Site 
. Side oppoſite to the ms oc” the 
be more of [ye than a Quadrant. tn 


Fig. 5. b-21 
| -n this Caſe there are two Varictics ; one 
when the:'Perpendicalar falls within the: 'Tri- 
* angle, and the other is-when the Perpendi- 
cular falls FRUGE. 


H> Note, If the given = Alles are acute, 
the Perpendicular falls withinz bur it-,one 1s 
acute, and the other obtuſe, the Perpendicn- 
lar falls without: The P adicular 3 in this 
Caſe mult fall from the remity bf 'the 
given Side on the Side enquired, if need be; 


Example I. 


Let the Angleat A, be 40d. and the Ar- 
| gleatB, be56d. *:nd the ide oppolite:tinto 
t - Angle B. (viz.) AC, be 43, and let A B, 

3 bc required. Here 


ertcorm Mane be 


Eat 4 


_— ABC, into 

the right angled Trian 

led 4 D, and the. hr rian * 
DC, right atigled 'a "I the 

AD, ard D. are to be c found | in both. 


Firſt, For the Baſe A D by the firſt Caſe 
of- right angled opera! Triangles : | 


To the OO of the middle part | 


A, 4 98842 
Add the Radius 99 d, — 88354 


And from their ſum, which is——1 2 
Subſtra& the Co-rangent of A C; ON It 


43 & "3 — 19030344 


And there will remain the Tangent 
of A D, which is 35 d. 32 m.—-g853910 


For the Baſe B D, by the 6.ch Concluf. fay, 
As the Zangent of the c Angle B, 56d. 


Co. Ar. ————928987} 
Is tothe Sine of the baſe, A D, 35 d. 


32, m. ——97643WV 
SO Is = Tangent of the angle A, 
3814 


490d. - 992 
To the Sine of the Baſe B D, 40 d. 
59m. p 9116899 


PPV 


(" 122 1 
Now:becauſe the. P - falls wicth- 


in.the-lum of the. RD. and D B, is 
tho.${86 AB requited, 


* The Second Example: . | 
Ev | Caſe 4. | 


Let the Angle-4, be 49d. andthe angle at 
C, be 106 d. and the Side oppoſite unto the 
angle EC, be 64d. and let the Side AC be de- 


manded. 
Fig. 6. 


 » Here one angle isacue, and the other ob- 
ruſe ; therefore the Perpendicular falls with- 
out,” and by that means there 1s the Triangle 
B-D-C4-which is as it were added unto the 
Triangle ACB,' ro make it into two rinht 
an pled Sp herical Triangles viz. the right an- 
led Trian _ ADB. andthe right angled 
Fanale ; the baſe AD, and CD, 


are to be found. 


And firſt, for-the Baſe A D, by the firſt 
Caſc of Spherical Triangles : -T hus; 


Unto 


* a7 ) 


Unto the Co-ſine of the middle part 


A, 40d. — — 2 
Add the Radius YO, —— 34 


And from their ſum, which is — 1988425 
Subſtradt the-Co-tangenr of 'A B, 9B . nd 
. 64d. ———- 9688182 


And there will remain the 'Fangent 
AD 57421 m. + - IO196072 


Then forthe Baſe D C.,; by the Sixth Con- 


cluſion, ſay, 


As oy bing of the Angle C, 91. og 
plementto 150, 1s 74 d.co. ar.9457496 
Is ro the Sine of the baſe AD, 


574. 3I mt. _ 9926110 i 
$0 is the Tangent of the Angle * 
A, 49d. g9m. —— 9923814 © 


To the Sine of the baſe D C, 
IL d. 4277. — 9307429 


Now by reaſon the Perpendicular falls 
without the Triangle, the difference of the 
two bales is the fide A C. Thus; 

Subſtrat the baſe D C 11 9. 42 m7. trom the 
baſe A'D, 57 d. 31 m. and there will remain 
theſide AC}, 45 d. Jo m. Calſc 


Tin wo aogk and a wg as pu i; erther of 
" "them, given to find the other Angle, if 
it be Hs , whether the Angle emuired 
or the Side oppoſite to the;:other Angle 
given, : be more or leſs than a Quadrant. 


#2 Note, The Perpendicular muſt fall 
from the enquired Angle. 


Example 1. 


Let theangle at A, be 4o deg. and the an- 
gle at B, be 56 os .andrhe _ AC, 43 deg. 
and let the angle C be required 

la this Caſe alſo; 'becauſe the given angles 
arcacute, the Perpendi _— falls within, and 
_— the Triangle A B C, into two right 

les, viz. the right angled Foe ADC, 
rs t angled at D, and the righr angled Tri- 
angle BDC, right angled at D. . Alfo the 
Vetticat ang les AC D. and B CD, are to 
find : which you may. do by the Sixth Caſe 

Right Angled Spherical Triangles : 


This, » 


The 


' (205) 
The co-line of the middle part AC, 


43 d—— —— 686412 
ns which | add the _— _ Ki we 4 


And from their ſum, which is— -19964127 
Subſtra@ the co-tangehtt of ah angle , 
A, 42d— — 10976186 


And there will remain: Ng co-tan- 
- gentot : ACD, whichi is 56 d. 2m. —9787941 


— 
T ben forthe: Verical Angle BCD, 5s 
 Founth Coticluſion, lay! U / > by 


Asthe colide of the angle at = ta 
A, 40d. Co. Ar. —————— 0115746 
Is tothe fine of the firſt Vertical 
Angle, A @D; 589. 28 m-— 9939611 E 
S is "+ mf phrr 0d 
| the baſe B;-59 d. 0808067 \ 


Toe fineotthe/ ſecond Vertis — 7. 
cal angle BCD, 45 d. 40m. —9654424 


. The Perpendicular falling wichin, the feſt 
| Vertical angle:A CD, 58 4.28 zz. muſt bead- 
| ded unto the ſecond Vertical ang. B CD, 45d. 
: | 40 me. and their Sum will be <8 angle C, 
I04 d. 8 mM, which was I 


Caſe 


((:206")/ 


-  - 


ie Seed E _— >, 


jy 


.&#Þ * 
SP , 


HT ORR HOP : (Caſe 5. © 
»-Let.the an le at A; be4 (Ea FO: 
at C, be Co a RR Tide AB, be _ deg. 
Of fs - 
© Fig. 6. q- TA. | 


Here the Perpendicular falls without, and. 
all makes tivo ovightangles, vizithe Right An- 
gled Triargle A the; Vertical An- 

gles A BD, and CB Bb. are enquired, 

And firſt, for-:the- Vertical, * BD, Pos the 
Sixth Cafe: Be Thus: 


To the co-line ofthe middlrar A B. "F 
nip 1842 
Add - = Radius- GO, - — pot ar 
And from their Sum, which is-—19641842 | 
F1 
Subſtra&t the c0- -rangent of the an- 


'gleA 49d; =——————=—19976186 
And there will remainthe co-tang. 
not ABD, 69d. 48 mM. -——— 9565656 


* Then for the Fertical Angle C BD 
by the Fourth Concluſion ; ſay, 


+. Afro: 
As the co-fine of the angle at the © 
= Dol Ag Ari LLL—0115746J 
_ bro -—_ _. wo "I yertical ys 
angle - 69 d; 40m. — 2431 

So is the co-ſine of the angle at : Ws - 


C, 109 the comp 0 1Þþ 14 a. 944933 ; : 


Tothe 4 the eons yertical ey <. 
angle C'B D, 49 d44'm. —g520515* 
. The Perpendicularfalling withoutthe Tri- - 
. angle, the difference'sf the Verrical is the an- 
gle By -Fhus ; © | 
' From 699. 48 m. ſubſttat 199. 44 m. and 
- "there will remain 59 4:4 m, for the angle'B. 


Cate '6. 


Two Sides and an Angle” oppofrte to either 
of them given, to find the other fide 


Fig. 7: 


If it be known whether the {ide enquired, 
or the ſide oppolite ro'the other giyen angle 
be moreor leſs than a Quadrant. | 

This Caſe hath alſo two Varieries;.' one, 
when the given angle is acute, then the Per- 
pendicular falls withinthe Triangle ; the —_ 
| when 


—E atk wo 

when the given Is. _ bag _—_ 

| A Hxam hg oft 3 0 
F- 


the an d. dhe Side 
Oe tures 4 | 


Note, c Perpan 7 Oc Bll fromthe con- 
coutle df the en ; 5; the Side enquired, 


con nel Met ing 1G of 


g Example. 
bi Fe. - the they dicular: bi foot the 
the twa ( Fen Sides at>Cg;and re- 
&..-Driangle A.B.C, into two -right 
_, viz. the right ang an gled Triangle ADC, 
the right of re- leBDC, in both 
which A is - find. 

And firſt '- He e BD, by the firſt 

Caſc of . Kight cn Spbericel Triangles : 


To tae Co-fine of the "middle part 


- 2 
Add ey Kai fo. di. Kew A 


And from their fan which is ——0ſ42 54 
ad fro the Tt, ane of B43. d. 19939344 
And there remains the Tangent. of 


B D 35 4. Jl 0 —— —9853919 
ad Then 


ic 195 ) 
__ for the Baſe AD; ; By he Fl Cor 
: cluſidn, 


A; " co-line of the H ypothenula 


'B d. C0..qr.—— 8 

Is to t ey the baſe BD, i = > 
5.4. 32 m.—A——- — to5oG Bs 
&o? or Fab: of the H + ah fm 
henals A C.,5 0d.-— —pto%7") 

Tothe co-line of the baſe AD, 

© 44-4. 20M-r ———g854446 


The Perpendicular falling within the Tri- 
angle, the Tam of both the baſes i is the f1de re- 
quired : thus; 

The baſe BD, 35d. 32 m. being added 
unto the baſe AD, 449. 20 m. their ſum will 
be the fide A B, 794. J2 m. 


The ſecond Example. | 


Caſe 6. 


LettheSide ABbe64 d. and the SideWC, 
be 43 d.and the angtt atC, be 106. 


Fig: 


Here che 


Cyand 
-Into two ri = _— 
Trian DG ci 


| . the "Paſs required. 


| (- 306" J 

_ Big 8, 
miuſt fall fromthe 
Concourſe of the Sides''A B, and BC, from 
the angle B, ugon the Side A os 
te unto rhe Me 


unto and oppolite 
4 Þ reduces The rg ao 
ri in an led Trang oP 


angled 

at iti the right angle eng you 
haverhe hypothenuſa > C 43 d. and the lef- 
ſer angle C , being the complement to'the 
Erevers unto 2 Semicircle. to find the baſe 
D; which you may do by the firſt Caſe 


of Right Hrgled Spherical Trlamgtes : 


| Thus, 

To 9 pos of the middle part 

+ ———944933Js 
Add = Rada D, go Fig 10000000 


And from their ſum, which i—1944933S 
Subſtra& the Co-tangent of BC, 


_—_ mm 100JoJ44 


mor will remain the Tangent - 
which 1s 14 d. 23 7 n.-——-9409994 


Then 


los] 


SO ist 


Wn P 


__thenula AB, AT pain 
Oe 


Tod the a5-fine of th&talk AD: 


29462 ZI omg 561g 


ITT 4 akon 


"4 | Bavauſe the Perpen dicular falls without the 


Triangle'; fubltratk' the baſe B C:fkrom the 
ba AD, and there will remain the ſide 1 C, 
required; - Thus; >: 
\ Subſtra DC, 149. 25 m:. froth the baſe 
{ d.\1 m.:and thete will retnain che 
Sie A 40d. 6m. - 


Cale 7, 


Twi wo Angles and a Side being given, t0 find 
either of the other Sides. 


Fig. 9. 
NY his Caſe the” Perpertdicular muſt fall 


Faca the concontſe. of Sides 'given and 
ſought, on the Third, continued it need re- 
qQuire. [ 2 This 


: (44d) 


. -This Cale alſo titiroV ataies:* He: firſt 

- is, when the Derpenclc: falls within” the 

angle —_ one rekageug angles' obt 

the * the -Perpendicular* 

| withour,and bod th the: given angles 4 xe af 
ot ns Example.) +L 4 


Let th fide BC, be-4 de . and che angle 
at B,! / cg. .and the — at C, be 105 
deg. and let the ſide AG,'be-requ ired::'! 

Heterthe Perpendicular falls _ the ade le 
C, upan the-baſc AB, and reduces the I. 
lique angled Triangleinto two right, vis. the 
right;angled. Triangle: BDC, rig ht angled 
at D, and the right angled. Tiiang leADC, 
angled at D: Alſo the angle at the Pe 
dicular: D-C B, is to. be: found by the t rd 
Caſe of- right. angled. _ Triangles. 


To the Co-fine of the middle part 


BC, 43 d- — — 2 
Add the Radius 90d Raw-oh 


And from their Sam, which 1 is —I 41 27 
Subſtr. the Co-tang-of the angle 995 


ot ,46 d.- m— —9984837 


And there remainsthe co-tangent of theangle 
D CB, $2. d. 52m. required——g879290 


' This 


. org dr 


This L (\ rg J L b, 

2 p erpendicul; > 
j "Fauſt bas " ab Þ arent 
06, and. fry pat ear the atigle. 
$5 8m; Then for —_—_ PT 


$© 1b the co-ſine_of 7 po 
ACD, 52d 5th — 


16 ravgens of the bypoth:'.: ; 
- A C,the ide required,43, I. 976 ZS 


, : —m—m—_— 
of j 
_— __ wy - 
— | 


avi p ih © fron Ecole” 
| Caſe "TIP 


"Let the baſe AB, be 644. and the angle 
at A, be4o d. and the Angle at B, be Jo. d, 
and the ide BC required. 


| '-Fig: 10, 6s, 

. Here ts Perpendicular falls from the angle 

B, upon the Side A C ; bur if the Side A C 

had been required , the Perpendicular would 
3 a 


bus + e woos leg” BD: 
A BC;miltboralucel raed; ROk 
Tri P35. the! Py | 
x D ny rig ſon EY tHe right ; 
ed Trian n 
Senekcube 7 ar be foand 
Mo for the angje's-ah0Þ oops 
< or the anple 
pore 


GEE noo BY nga :. 
To ae ofho mille pn: GIA 


9641842, 
Add the Racbogu 4.2 alto 22S 100% E% 


THD91 * _ — _ 


And fromeheir Sum which is 19641842 
Subſtra& the co-rangent of the an- 


Tins! Pr Any 


gle A, 40 <— TI © 19976186 
And there remains hs a co tangent Rn 
the angle at the Pexpen&ie B, re- 
quired, 169 d. 3: - _ 9553656 
A 3s went, of MB 24-90-A 3, 


_ From the angle found,” fibftratrhe angle © 
B, 56 deg. becauſe the - "Perpendicular falls 
W; thout the Triangte, and there remains the 
i-fler angle ar the Per pomas CPD B, "30. 


40 nt. 69 07 


Then 


c 'II1 ) 
Then for the _ CB; by th 
7h. Concluſion, ay, — * 


, of T3 


ache . 


As the e>-ſine of the angle mg 
x B13; Es dr-=Co127a gw 
Do HA B. 
bor coins 3b 


= APO the laypothen, 
<1: enk 36d. o6 m—9862743 


Caſe 8. 


Two Angles and a Side comprehended by 
| Shams grven, to find the other angle. 


Fig. 9. 
In this Caſe the Perpendicular will fall 


_ the extremity of the given Side , and 
ite to the angle enquired. 
Caſe hath alſo two Varictiss one, 
when the Perpendicular falls within, and the 
other when the Perpendicular falls without. 


I 4 Exam le 


" (-112 ) 


Let the Side BC, be 43 7. and the angle at 
B, be 46 d: ''and the angle ar C, be 106d, 
and letrhe angle ar A be'required, .--; 144 

_ The Perpendicular falls/from the angle C, - 
oppoliteto the angle at A, .and alſo/ oppo 

to the given angle B, upon 'the baſe A'B; and 
ſo teduces the oblique angle. A B <, 1tito:two 


right -angles. viz. the right angled Triangle 
BDC Set f 


C, right nngltd z and theright att- 
gled Triangle A DC; right angled at 


Alſo, the firſt Operation is to find the an- 
gle at the Perpendicular C, in the right an- 
gled Triangle BD C;; which may be per- 
formed by the third Caſe of right angled 
Spherical Triangles: Thus; 


To the oo-fidtc of the middlerpart 


BC, 43d. —9864127 
Add the Radius D, go d-+- l0000000 


And from their Sum, whithis-— 19864127 
Subſtrat'the co-tangent of the given _ / 
angleÞ, 46.4. 7 


And there will remainthe co-tang. 
of the ang. at the perp: D,53d.52m--9879299 


"(423) 
Reb 2d. 4.5. pit he pA GO 
the whole angle C, becaute erpendicu- 
lar falls within, and there will remain the 
a C,: if, the right angled Triangle 


- Then for the anglear the baſt in tharſarne 
Triangle, it being the angle fought, thePto- 
| portion ;acgording to the Fourth Conthuſion, 


Asthe Sin of the fit angle atthe 

p. C, 52d. 52m: 0. at. —c0984 157 

Is t ec: _ = an {ANY oY 
the bale . 00 mM. I791 

Fo is the ſine © the ſecond angle | p: 
at theperp. C, '53 d. 8 mz. —gg0J108 


To the co-ſine of the angle at the 
Baſe required, A, 45 4.98 ———6843294 


OH rn o——_—_— 


| The Second Example. 


Caſe 8. 


Letthe fide A Bbe 64 d. and the angleat A, 
be 49d. and the angle-atB, 56d. and ler the 


angle at C, be required. 


Fig. 


aha 


'7o 


m the £y. Do oppolite e 
angle- gc a. mend the.{ide oy 


ing eannded © > to meet che | 

4 for et ter angleB, the third 
_ of right np herical Tar 
thus : 
Torthe Co-line of the middle x4 | 

AB, 64 d.— th 
Add the Radius go = —— 


Arid fram-their ID which is—= UA 
Subſtraft the Co-rangent of the an- 
gle A, 40d- TJSTESTSS NEE 


And there wilt remain the co-tang.: 
of the greater angle ph: was | 
required, 69 d. kn mM. 


9565656 


Now b [aa the cated falls with- 
out the Trian the angle B mult be ſub- 


ſtrated from wo greater angle Bg and there 
aw remain the leljer angle at the Perpendi- 
cular. 

Then for the Hypothcnuſa BC, by the 
Fourth Concluſion, fay thus : 


As 


yy ' Tigito. | fas IT 
wake Vas ety | Pp ali wich. 
on, ro 


lai 


the ge G , Which Was Fequired. , gT 


h_ 


* baſe A;454. 00 
ON Ede WT 
. the Petpen d.B, 13.4.4 


"the SM 
ts an fy xt | n 
 Bdgone. 3. 


Which, if youubfir\t ns 189 d. leaves 


= - 
\ 


& 2 + a "P'Y by FR 
CCL _—_ _--:-Caſe 9. 22 4 LED. 


Two, Sides and as Angle oppoſite to either 
of them, being gzven ,"to- find the Angle 

© 0m pr by theis, if-it be knows 
"Whether the Angle enquired, or the An- 
gle oppoſite” to the other fide, be more or 
NS an a Buadraut. 


Fig. 7. 
Let the Side A C, be 509d. and the Sidc 
B.C, 43d. and the angle at B, 49 d. 


Note, In this Caſe, the Perpendicu- 


lar muſt fall trom the enquired angle, and - 
the 


the SPE 
th the 
two rl hr ed Tia 
angle Tran wed r 
Tit py \angledT ria £oy 

ed at.] "The angle le. 
eres ES be Tal 
c eular in the Tri 

mult be © Hoa fickt the Inge 
angled Sgherical "Triangles... » CE: I get rh 


_. Example - a 7 1; C if LY, 


. ff 4 


Tot che Co-tiie of the middle part” | 2 4 
4127 
Add Mica GD —— 10000000 


Avd from theirſum , which.i9— 19864795- 


bltrat the. Co-ran ent of. the .: 
hk; d + wa | Toe 50076085 


And there will remain the co-ran- 
gent of the angle at the Perpen- 
dicular C, 58 4. 28 n—=S—=—9787941 


As 


| 


s WwvT —_—_ 2 


On) 


\ a "Y ] 


©Then by the Seventh Concluſion, Bs 
As the Tangent of the Side A C, 50, 


77 to the co-ſine of. the firſt angle C found, 
So is the Tangent of the Side BC, 43 d. 090 m. 
To the co-{ine of the ſecond angle C. _ 


Theſe two AnglesC being added rogerher, 
give the great Angle C. 


The Second Example. 


Letthe Side A B, be 64 d.and the Side A C 
5o d. and the Ang B 49d. and let the An- 
gle A be demanded. 24 

. The Perp. alſomulſt fall from the enquired 
angle A, upon the unknown SideB C; and by 
that means the Perpendicular falls withour, 
and doth reduce the oblique Triangle A B C, 
into two right ones, viz. the right angled I ri- 
angle BDA., and the right —_ Triangle 
ADC, right angled at Þ, and the angle at 


the Perpendicular A, muſt be found in both ; 
but you muſt find the angle at the Perpendi- 
cular A, in the rightangled Triangle BDA., 
by the third Caſe of right angled Triangles : 


Thus: 


To 


- _—_ | 


To the co-ſineof the middle part | 
B A,G AY 9 22.5 EAT 9, 641842 
Add the Radins go 4.—————10, 005000 


rom their Sum whſchis ————19641843 
bltra& the 'co-tangent of the © 7 
Extream B, go d.—————19076156 


There will reraatiithe corangent 
of the angle arthe Perpendicu-  --- 
: larA, 69d. 48m.-—————g565656 


Then, as before, by the Seyenth Con- 
cluſton, ſay, +> + ;.A\ 


As/the Tangent.of the Side AC, 

Sad. co. ar———-—————992314 
Is > - on of re firſt angle R 

3 tound, Og d. 40 m.-——g5Jo194 

$0 is the Tangent of the Side AB, | 

64d. 00 mm ———————dJ118 


To the co-ſine of hi ſecond atigle | 
2h, 53 4. 33 m-———————9773926 


Thelſecond angle A, 53 d. 33 #z. being fub-. 
ſtrated from the firſt angle A, 09 d. 48m. 
leaves the angle A; 169.15 m.delired, be-. 
cauſe the-Perpendicular falls withour. ES 


CASE 


( II9 ) 


{> 6x6 + * 
| C | TOS | Fig. t: a F 
| | Too Sides-and the Angle comprehended by 
) | © them, given, to find either of the other 
Angles. 


E xample " 


| Let the fide A C, be 50 d. and the fide 
AB, be 64 d: and the angle at A, 40d. to 
. Hod the angle B.. 


| - Note, Here inthis firſt Example, the Per 
pendicular muſt fall within from the un- 

known angle. and oppoſite to the angle de- 
| | manded, and by that nicans reduceth the ob- 

lique Triangle ABC, into two right angtes, 
> | 2iz.the rightangled Triangle ADC, right 
| anolzd at 1 and the right angled Tria le 
BD CG, right angled at D: and in the firſt 
right angted Triangle A D C, you have the 
Fypotheauſal AC, 52d. and the angle at 

the baſe A, 404. to find the baſe A D, by 


the-firſt Caſe of right angled Triangles ; thus: 


To 


wo) 


To the co-ſine of the middle part 
A, 40d. ————————g84254 
Add the Radius'D, 90 d————1000000 


| I— 
- 


From their Sum, which 'is——pg8842 
Sabſtra® the -co-tangent of - the: _y 
| Extream-ACy0o d. ——9NJE13 


And there wfll remain the tangent 
of the Extream A D, 42 d.24 m.—g960441 


. Now. becanſe the Perpendicular falls within 
the Triangle, therefore you muſt ſubſtrat 
the Extream AD 42 9. 24 m..from the fide 
AB, 64. and there will remain the baſe B D, 
H.4 36m. Then by the Sixth Concluſion , 

Ys | 


As the ſine of the baſe BD, 21 d. 
JG m. C0. ar.— ———0434006 
Isto. the tangent of the angle given | 
A40d.— - ——992JG1J 
So is the ſine of the baſe AD, 42.4. : 


24 mM. —_— -———628855 


To the tangent of the angle de- 
manded B, 56 d. 57 m. 


10186674 


The 


1 


Cs) 


<3. 20M Lila: 5g19T 2f13;5 « jr94% T's ao Wu 
+ #4 
The Second vgs Vpy 115 
C3 et I rien? | 
7 = | Fig. jd9-.11 | Uhr {FE 
a 03 THI Mop hn 


Let the angle B, be 40d. od the fide A B, 
64 d. and the fide BC; 424 1and! lenge an- 
gle vs be mage” A tl 

ow the\Perpendicular.in this Vaticty 
from; the-angle A,-upenche fide BC; conti- 
ml 5 Dy nd em DCA in BeTe 
Fi MY it ag 
one of the. two right Angles thar the : cine = 
dicular maketh , the other will-bethe ;[ri- 
angle-BDA, right atgled at D, in which 
there is given 'the ore BA $049. 
andrhtrangle at the-baſeB,-40 kigh find:the 
baſe BD; by the firſt Caſe of of Rig l ane : 


Triangles : 7; This; 
To the coſine F the riddle rate, 
, 40d B8425. 54 
Add the Radius D, 9 d. —— ——— 12990099 
Fromnvtheir Sum which i ham 9884254 
SubſtraCt the cotangent of the 1 Ex- 
tream B A, 64 d.- 9688182 


And there will remain the tangent 


_. of the Extr. BD, 57d. No 
K Now 


6s aw). 


| Now becauſe the Perpendicular falls with- 


out, you bras #3 lide- BC, 40d. 
frota the meg by _ m. and =— 
will remain the baſe 2 Palo 31 mr. of the 
_. angled Triangle D A, right angled 


: Thon' by the' Sixth Concluſion fay, 
Astheiine'of che baſe CD, 17 d. 


JI 00.47. me eng 
Is rothe ranngent of thoangle g giver. 
50 Jo fine of the haſe BD, harp 


To the tangent. of tho angle Gi: vel 
- Gd. FS mn. <- 


-1cyp 


inthe Triangle CDA, which being-tubſirs- 
fed from 180 d. leaves the II in the 
TringgEs ABC, which-was required 


Thus: 


I80 Oo 
Subſtr, cheang. C, 66. Bi in Triang.CD A. 


—_— —— — 


theang. C: 113 2.n Triang. A BC. 


© Caſe 


#2 i 


un, & 


GC. 


ſc 


x.» be © 
Cafe 11. 
The Three Sides gven, to find an Ame. 
Fig. 11, ae 


In this Caſe and the next, there .isno need 
of letting a Perpendicular {all from any an- 


gle: Bur the Rule tg find an angle, ischus ; 


As the ReQtangular Figure of the fines of the 

{ide comprehending the- enquired angle, 
Is to the Square of the Radius, 

S is the enengs of the fines of half 
the Sum , and half the difference of the 
baſe, and diflerence of the ſides 

To the Square of the fine of half the angle 


required. 


Example A 


. Let thefide A B, be 74 d. and the fide AC, 
5od. and the fide BC, 434. and let the an- 
gle C, be required. | 


Note, You muſt let the fide that is 
oppoſite © the ang)e demanded, be always 
firſt inthe operation, and rhen the Rule is, = 


| K 2 Add 


(124) 
Add the three ſides together ; and out of 
half their Sum ſubſtraft-every fide, fo have 
you the differences,the Arithmetical Comple- 
ments of the Logarihins of half the Sum, 
and difference of the baſe added unto the Lo- 
garithms of the difference of the other two 
fides give a number, the half whereof is the 
Tangent of halt the Angle defired: 
- IC 'Thus'; 
he.Side AB. 74 oo 

 _ , The Sides AC Fo. 00. 

44 © DC 43: bo. 


. The Sum, ——167 Oo. 


[ 


Sines. / 
The half Sum'—— _ 83 Jo. 0002801 co. ar. 
Thedift. ofthe baſe. 9g Jo.07823g1 corat 
The diff.of the fideAC 33 30.9741889 Add. 
Thediff.of the fide BC 40 Zo. 9812544 - 

| 20559025 

| we} is thi 

Tangentofhalt the Angle 55 d. 56 m. 
The double'is 111 52 the angle at C. 


The Second Example. 


- Let the Angle at A be required, then the 
!1deB C myſt be firſt inthe Operation. - 


Thus 


Thus, 
The fide B C——43:00. 
Thefide A B——74 99. 
"The lide AC 50,09. 


— 


Lines. 


Their ſum ML———1%7 00. | 
"Their half ſum is— $3 Jo. oonBol co. ar. 
The diff.of the baſe 40 Zo. 0187456! co. ar; 
Dift. oftheſide AB 9 Jo.. 9217609 Add. 
Dift. ofthe fide AC 33 Zo. 914199 | 


The {Lan of the ſines - 194975 7H 
| The halfſum is——- 95 77 
the Tangent of —29 JJ © Ri 


Which being doubled; is the Angle 3 at A, res 
quired—— —4L IO. - 


The Third Example» 

Let the Angle at B, -be required, then the 
fide A C, ouſt be firſt inthe _—_ Fs 
Thus; eh 
The fide'A C: 50. 

_ Thefide AB 74 Add, 

The'fideBC ' 43 


Their Sat is 167, 00'  Sines 
Their half Sum 83 Jo 0002801 c0. ar. 


The diff; of the baſe | | 
1 and half Sym. 33} ZJo====—02FB8t 11 cv. 47. 
_ - Thediff.ofithe de A B, | 


and half Sum 9 Jo— 17609 Add. . 
Thea ofthe fe BC, © * 
and half Sum, 49 Jo —— g812544 


'The ſum ofall theſe Sines is 19291965 

"The half whereof is — 9645534 

The Tangent of 23 51 

WR doubled, is 47 42. the Angle requi- 
Ted, on | 


Caſc 


_(#) 


"IP 49} -.1 $i A 


# FT 
Caſe? ; mT 
2. 4 x5 x , e | - 


7 hree Angles of an oblique $ erica, ti rians 
gle being given, tv find Mn Wa oy bn met 


Fig. 12, 


Let the angle at A \ be41 d;)? and the 
angle at By be 47 4:.42.m:- and of le at 
C, 111 4. 52m and kt-the {ide B be firt} 
required. This Caſe-js but the: Gony of 
che former; the ſides being turned into angles 
UE a __ lydess HRarODre- 6 ter the 
angle oppolite to the {tde-requir alwavs 

|. ir the Operation : then the Rule. will 
be'the ſame, viz. add the three angles toge- 
ther, and tiote their Sam, and take halfthere- 
of ; from half which lum {ubſtratt every an- 
| ole- ſo: lave.you the difference of $ very an- 
. gle, with the half ſurq of the a 
* Then if you add Arith Fat Comple- 
ments of the { fines of the half” Sie, and the 
difterence of the angle oppoſite. to che fide re- 
quired, unto the ling 0 the diffetetice 'of the 


other two an ngicp with the. balf. Sum: . The 
nal Sun of all fo Goes being, added OR 
wall .be t 


Fel being doubled, "lf be Fo le to fogs 
red. #3» Example 


ac ww £6. ww eo er or eee owes w Aw et 
- Me 26-4 | 
” F 


= 2s WY COT ON , 


% <- p- FX. + þ < v -"_. * 
-+ 7 « * WS; 4 : be) | 
. => : : 
_— % þ 
” _ p : 
bj * 
4 - 


PER x. fo AB: 
The Angle C 117-52, 
The i, EI E poi, <4 
| angle at'P, is 47. 4 IT. 
The-ngto as A;is 41 10., 9warl ue 


"Their Sum 5——157 00. vines. 
The half ſum is 78:30; — CTY C0. ar 


TheDifiof Ca C and 5 1 We 
Diff.of A,8& : ſum;37 29. Te RG. Ade. 
Diffof B, ſum; 5 3o 48. — 9782796. | 


Thefiiny of theſe Sines,——- 22245 755 
The half ſum i is er Te 
of an Arch, — 37 09. 19122882: 


"Taps 


Which doubled,is 74; the ſide A B required; 


- The Serond Evemgle For: A C. 
The, AnglcB, - 4142 
The Anglear =: BY, 4 the comp; 


to 180.4. 


The Angle. at ff $. 16. i210 22avRj 


2637» WW vt 


CE TS heh 
Ffuno G14. £9: 4 


9" 22 0255 144 Add.” 
fur —9255144 Dif: 


» , FEST, 
+ WI. 

« _ pf 6 

fy - 4' © 


DiffofA achalffum- ” ;20=grionge 


T The k 7obitheſe doc 9/-ortaptmide 
- alt ſums the Tangent of Rs 
A ikndred =25 0X11 
Which being; « doubled , $ rhe fide AC x6- 
oy quired. —- 50 's LI IEC 


4 


© The Third Bxample. x > 
-+:Ler the Side BC be required, then the An- 
gle A muſt be the firft'1n rhe Operation : 
| "ET hus3* | 
The A ngle at A A, 41 10. 
The Angle at Sy 68". 5. viz. Game _ -4 


-The Angle at B, 47 42."  ( 160 


Their Sum is, 15 7 09. 
Their halt fora is 78-30. ©999807 C0, ar. 
Dift. of the Angle A, | 

and half ſum, - 37 29. 0217204 C0. ar, 
Diff.of the Angle C; ww 

and half ſum, 10.22. 9g255144- Add, 
. Dift.of the Angle B, Rf 
and half ſum, Jo 48: - 9799306 


The'fum of theſe Sines i 5,  I9190461I 
The half ſum is the Tangent of halt the fide 
"required—— 21 Fa 9595230: 


Which doubled is 43 09; the fide BC; re- 
quired. Note, 


| 6230) 

Note;\In: fotne -of the Caſes before-gding 5 
the Aﬀettion of the Angle ſought cinerhe 
determined from what is given :- Such' Caſes 
are, when the given Angle is acute, 'and- the 
oppoſite fide leſs- than a Quadrant; and- the 
adjacent, or. other ſide greater than the op- 
polite fide; and its. ment to.'1Bo deg. 
alſo greater than the oppoſite ſide. 
' Solikewiſe, when the-given. Angle is acute, 
and the:oppolite {ide /1s greater a Qua- 
drant, atid' alſo greater than the other ſide, 

and its Complement'to: 180 degrees. 

Note, When Caſes are thus doubtful, there 
can be but a double Anſwer, and both true ; 
wherefore find the acute Angle, and its Com- 
plement to 180 deg. -Such Caſes are the Sc- 
cond, Fifth and Ninth. : 'L 

The other three doubtful Caſes are when 
the Side ſought cannot be determined from 
what isgivent 

Such Caſcs are, when the given Angle i 
acute, and the 5 wy {ide is leſsthan aQua- 
drant, and tae other Angle greater than the 
former given Angle., and its Complement 
to 180 degrees, being alſo greater, than the 
ſaid Angle : As alſo, when the.grven Angle 
obtuſe, and the oppoſite fide greater than 4 
Quadrant,' the other Angle being les than 
this Angte;-and its Complement to 150 deg. 
alſo lefs than this Angle ; ſuch Caſcs ot ch£ 


2 
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Firſt, Founth-and Sixth. The Determina- - 
tion of all other Caſes are cerrain : Bur ſeeirig 

ſix Caſes have without Caution in 


theſe 
moſt of our Engliſh Books, take the Demon- 
ftration as it is"I ranſlared from Clapins Theo- 
"wet by the Learned Mr. Coltns, and Pub. 
+ y him in his Seffor on a Quadrant. 

LerA D, and A Cbe two equal Sides, in- 
cluding the Angle D A C, and both of them 
leſs or greater than a Quadrant. Fig. 13. 

Draw through the Point C and D, the 
Atch of a great Circle C D, continue jr, and 
draw thereunto another Arch or Side from A, 
tiamely,. A B; neither through the Poles of 
the Arch C D., nor'rhrough the Poles of the 
Arch A D, fo that the angte B, and BAD 
may not be: right angles, nor the angle A DB: 
if, then each-of theſe ſides AD, A C belels 
than a Quadrant, the two anvles C,' and 
ADC, will be acme; and if theſe arches be 
greater reſpeQively than a Quadrant , the 
two anvles C,, and ADC, will be obruſe 
whence it comes to paſs that rhe angle A D B 
is obtuſe, when the angle AD C isacure, and 
the contrary. 

Now forafnmch as the fide A C and AD, 
- are equal to each other, the other Data ( viz.) 
the fide' A B, and the angle ar B, are com- 
mon twHborh ; for in cach Triangle A BD, 
atd AB C,thete is giveh: two {ides with -_ 

| | angle 
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- nota ſufficient. Data to ale 
Nc 


ite to the, other ſide, w! Nis = 
Hhe. angle pn at C.,: or 5D : Fs 
A , the com ACT creo + a Seri- 
Wien; "Nor ro hnd he: third fide, which 
: may either, be BD, or the whole lide B C, 
nor Ne angle included , which-may be either 
BAD, orB AC, / therefore-;in-+theſe 
three Caſes we have required the quality of 
theangle oppoſite to the gther given SideA B, 
d though it. be not ſo much obſerved in 
the. orhet JSDOTAy: by Perpendicilars 
ler fall without the knowledge of the faid,an- 
gle, it could not. be determined a . the 
rpendicular will fall within or without, the 
Jer Trangle, nor whether the angle found in the 
firſt Caſe,- be the thing ſought, or its Com- 


-plement to 180, nor whether che angle: or 
_ ſegment found by the firſt and ſecond; Qpe- 


. ration in the other Caſes, are to be added fo: 
gether , or ſubſtraCted from 'cach other, 
'obrain the fide or angle ſought. 
So alſo two angles with a. fide oppolice to 


.one- of them , are not ſufficient Data to-ob- 


tain a fourth thing i in the ſaid Triangle with- 
out the AﬀeCtion of the | fide oppoſite to the 
:ather given angles. Fig. 14- 

: Let AB, and AC, be two unequal ſides, 
- Fontaining the, angle BAC, both together 


equal 


-— 
_- 


At the end of. the Book. - 


eat oh vrng 
10a ; one* 

he pore Bang ©. avach "of £ ir 
BC, continue it, and: draw wer othek 
fide AD, but not through the Poles of A C, 
' nor chrough the Poles of BC, fo that the - 
angles D, ard.C AD nay not be right an- 
gles, .nor the angle AC D a rightangle z/ for 
. If it were a right angle, the angle ABC, 
whereto it is equal, ſhould allo be a 7 an- 
' gle, and fo the rwo:{ides A Band AC, by 
realon of their right arigles at B and C ul 
be equal, and- be Quadrants, contrary to the 
. uppoſition: Now the angles of ACDy and 
' ABC. being equal, 'which is thus groves} 
Suppoſeche two tides AB, and B:D:o be con- . 
tinued to a Semicircle at E,: then will the faid * 
. angle be equal to. its oppolite an a gle at. B, the 
fide AC, by ſuppoſition is equal to the {ide 
AE, the complement of the 1ide A B to a Se- 
' micircle, but equal. fides ſubtend- equal an- 
gles, therefore the angle at C, is equal tothe 
angle at B,or at Ez whicn being admitted, 
retaining the fide A D,' and angle at D, we 
haye another angle oppoſite thereto, either 
C or -B, which are equal , and common to 
both Triangles : | and fo it the {ides oppoſite 
tothe givenangle at'D};, were ſought, a dou- 
ble anſh wer ſhould be' given, either: the fide 
AC, or the other fide AB is complement 
| to 


F - is not commonly animadverted. © 


| giving their Reaſons Aftrgno 


| fide minke 
hid ang 


- 


be 


tho 
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Advertiſement. 

Here is now'in the Preſs a ſmall 
Piece of Dyalling in Raxaro, 
written by John Holwel Teacher of the 
Mathematicks, which he intends to be 4 ' 
Key to the whole Art of Arithmetical Dyal- 

- Ting, in Two Parts; The firſt ſhewing 
how to: make all manner of Regular, and 
how to reduce all Irregular Dyals to Re- 
gular Forms, by means of a new Lati- 
. tude and new Declination, with the ſe- 
veral ProjeCtions, ſhewing where all the 
Requifites lie in the 'Sphear, The Se- 
cond Part ſhewing the placing of all the 
Furniture on all manner of Dyals how- 
ever- ſityated, and that Arithmetically, 
mically. 
__ VVhere- 
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_ of the Altitude of the Sun, for [the bet 


for each hour of the Day, for” 


 tades, from one Deg, to Ninety, with Ta». +? 


bles--of | 4zzmuth to each Latitude, and 
many: other Tables, very uſeful im' the 
Art eh Shadows, with _ Uſe ma 
| king alt Conceits:m Dyalling,” too large 
—— repeated: As alſo CR. Deſcription 
and making of the Conceited Dyals that 
_ food on the Pyramid in His Majeſties 


Privy Garden that was broke down of | 


late [Years ; the whole containi 


Sheets, beſides Copper Cuts, which 


' will be: forty, if not more, all-the Pro» 
tions and Dyalsbeing ſuch. 


. This Book having been much enqui- 
red after, and the Tables belonging there- 
to, 'having coſt the Author many Years 
Study and Labour, the framing of them 
being of that Nature which never were 
made publick before, he hath for the the 
better enabling him to Print it, putthem 
forth by Subſciption, as followeth ; w4z. 


1 All 


ginning of his Entrance in each Signand | 
an Lathe 


"Az. rl 
, | 


Wheteunto wil be Annexed the Tables '© 4 


F $ et is ie one: 


- . Bobk ſhall have it bound up in Caly 
| '6'5.onehalf ba paige 


-y time of:Subſcriptionyand the other -half 
at the Delivery Fofetg Book: (1104! 


2. All tha. procure Sobſcriptionetug 


£ i Books; hall b have-aleventh gratis." 


/3. ” All-thatrare Encourages. ob the 
VVork hl; haye their Names Inſerted | 
in the faid:Books, © 
oo *And'for: panthby - GriaBioires the | 
Subſcribers} 'the Author ' willnot xeceive - 
| any'p of the :Subfexiption-Money: till 
" the be: delivered; S —_ fhall/lietin 
the /hands!of thoſe to whom, cn do | 
 'Subſcribe;! Hor ther Hettcir ſecurity. | 


The Propoſals Hg with the Nan 
of thoſe! tt CAE City and. SEED that 
are” aypointed- to:.receive Subſcriptions, 
may be had: at; the'Authors Hoh the 
Eaſtſide: of Sprteles Fields, over: againſt 
 Donfet-Sereet, next Noor-to'a Glazzers.> | 
{Wherealſo1s taught'the Mcthepnidicis 
alkit Parts) we the "ai Author, 29 


\ 


